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m&icmsz titcmt&m wade B)t, mmm^m^^ 

mitmmm^m^ismmfamirv >*/kh s -d 
s cH^iiDT^-^eiMu ms»m^mitm 

if t >*;WH S - D P C CHJ^ItTMiEiiSf 'v 

mzmt&mitfmmmnjixzrizv htcfsuxtute^— 
-r*<fc 3 iofiWMmnt>*y-ti -y hzmmi&mictaz 
immm z ] mzmmntt y^yv immmm®m 

(MAC)^7 ^-S^}§ CTitufBi£imfc^£jM£n3 

cit*]i 3 ] mimmmmfcm* -y •t-^imam^ 

2 KIEScOhusB/j&o 

[ti*^ 4 ] fjfB2HI®7}* y-b -y HiNBAP (Nod 
e B application part) ^ •y-fe—S^^ilUTHuIBSJtt^ 30 

Ho 

I2«<Df3fB7a?£o 
Cli^6] fiWBM«tt**7-fey Ki7U-L7°n 

* c i: t -T S tS*^ 6 K I e^© tut S^ffi., 

T Hul2»%g^e^^- £ d «:^f® t -T SffS^JS 6 KiB 

[ii^S9] idBSf 1 — *©s«Brg*^rirwiniAc 

K (Acknowledgement) t N A C K (Negative ACK)£D-p 

*k ^fn^-OtLTMSn, MIBA CKtNAC so 



k icnvxmmtt^mmti^y-k -y h%mm?z> c t 
*%f®Lt?z>mim. i.fciB©<0HuiB7DS<, 
im&m i o ] buIb^s^* -y h k <t zmmw 

A C K^S^n-S^&tJt^TMIBN A C K^S^S 

*;wiiufB^-*<9§^§^t-ti?8<9*&e>-f\ hu 

IBSl^A^tulB^i!)^*^©^^ 
>*;bp D pg1f?8(CQ I)£r£3£U IWB-r-^OS^pr 

&Sj£<IS:*j*:7-fe«y b^i^^ci:^® 

Cm^fi l 2] BufBiM©a^^7-b-y Mc iSMIBf 

3] SttS«HB882:. H5fBSitt^SiJ®§i»c 

* >*>v<ommnt>*uw-irz>rztb(Di£mmti*y-tv 

^;l/£D5M^tt^tiio^-^^-r 5 <fc 5 fc j2i<lS±l^-7-tr 
•y h^Buffi^i!)^hHtfBS*^»ca^-<±^HufBS^ 

mtEmmmti^y^y ncioT^asnsmisffi^ 

cis*^ 1 4 ] BtjfB^ftm^^-7-b y b immmmu 
im&m 1 5 ] msMsinwmm* y t-^tmam 

-y h -y -b—>*T'fe« C t «$att 

1 4 (cEKQflftflB&flL. 
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im&m. 1 6 ] mzmmnti*7-b y niNBAP^ 

•r zm mm i 3 icmm<om^wu 
im&m 1 7 ] tufBN bap* vk-i?i&$mv 

im&m i s ] mzMmmji* y t-yHi7 t 

m&mi9i imB7u-i±-7uhu->\sttim-rz> 10 

[H*S2 0] HulH7U-Ayn h3-yl/^f)Jffl-rs 
(dSKOttfBSB. 

[st*^ 2 i ] Mie^— * o§i Rig^^-r mmt a 
mmt&javm&itmmA c k t n a c Ktcwtrffls 

A C K#iktg£n£*8-lCtt^TiuieN A C K##i5££ 
*3il 3tcfBS^Buie^B= 

^rrsc tzmmt?%m>£m2 3 tciBS<DAufB§SEB„ 

[|f^2 5 3 *i$M$<J®§§^ flufB*^8fiJ9Pi§K 40 
ifc^tiflufB-T 1 -* ©§fl5JS^^-rif S£&/3 fr<DJsiS 

it^jawiftjeji^ ^^^^jiUTBuiBS^s-^ejU-r 



tm»&mftm&fr e. ©flufBisetcttis utsi^^t 
>y 77- v£-iszmvTmmmt>*y-t>y vm* 

mmmmtixy*."; hmic&cTmsj£?ifo<D&mm 
m&m 2 6 ] tuiBx-*©§<iRj5^-rijf mit a 

CKhNA C'K-O? ^-rn*" 1 — O^LTSi^^n. 
SufBA C K t N A C Kfc«UT^S^SJi<im^7-(r 

I3/3&, 

[11^2 73 flufB&<IS*J*:7-t?>y MckSSSffll 
^iiidP^tiButBx-^cO^nrS^^-rttSJfc LTtufB 
A C K^gte^nS^fCjt^THolBN A C Ktf&/££ 

m-$.m2 6tciBKc»BijfB^o 
[it 2 8 ] .was>s»*ift©«a»ffl ws*fl»^ * > 

V^/l^aftlf^CQ I)*eJMU flutfi-r-^OS(l"J 
#JS2 5 tfB^fluffi^jfe, 

dm&h 2 9 ] mm&mmtty* v h t * sfl^iB^ 
+ >^;i/p a D K1t^o^fl«^tiAn^^flufB'7 r -^iD^ 

VMH*tf-r*efc*«f»fcfS»3*&B2 8tcfB®OflulB 

[fs*^ 3 0 ] s^^fij?sgg t , ioesttuafeiaiHtc 

/<<r»hf-*«saSU flufB^®)^*«flu!B^5i/^ 

tJiX-r**:*, flulBS%^T'Bfr^Oji<im^*7-b-y 
®^ -V > U TeiM 5 ft5 fluf EfcSfll St fS U T 

SuIBmStOSfia^^ 7-fe '^?;NBAP^7t- ->*^r 

a UTHufiBSJftss'JWgg*'' e.§<i-r saas t . 
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[W#^3 1 ] HuffiN BAP* y-b— S^ttMiU 

[a*^3 2 ] ©i&s^^vnv k*- a-^^^b 

KifE»ftSt * 0 £#£tt«-fe;l/fWgtc{iB-fS&i&ig 

f«E#»^H:lWE3Sfi*rt*:7-fey MciSCTfuffiaa 
>*;l^3DTitMBx-*©^^3£;St-JSg: 

^Ao 

fc-r«it*S3 2 ttaeoBuie^x-rAo » 

3 4 ] Hijf2±(4Pg®^ -y 
•y 7 s ?— h * -y -b-^-efeS c f:«rW«t 3 
3 U:fBScOHljfBS'X7 L Ao 

[IIaIc«3 5] Mfg^fim^^-tr'y KiNB AP* 

■T5lt^3 2 fcfB^coMfBS'X^Ao 
[tt*^ 3 6 ] HUlBN BAP^ -y -fe— ^tt^S'J >c7 

[i*^3 7] HufB^-^^sffpis^^-rif^aA ao 

C K (Acknowledgement) tNACK (Negative ACK) CO 5 
^fto-OtLT^^n, bus B ACKtNAC 
Kt«LTlSS*SiM{gm7t)*7-b-y F^IitSCt 
*1f^i:-r«W^3 2KfS«OiaiB->X7 L A 0 

[iS^c3S3 8] BufBNACKco&SS/^^-fe-y htf 
buIB A C K COSHER* 7 -fe-y h £ 0*SvMI:&;rr3 
C fc*«F«4:-r*BI*^3 7 tclB^cOHijfB->X-r A 0 

[SS^ 3 9 ] fjfBj^/3 |S]C0«ji^ffl%a$iJS9^+ > 
^;W±HufB7 ? -^c0^{loIS^^-rifl8C0^^:P.-r. flu 
lBSite^*^HufB^®)i^^cD^-^>'^/Hc«-r^^-v so 



tc f B® CO bubB v- Ao 

[H^S 4 0 ] fltrfB^ ^^filifSgcoaHIS*)* 
7-b-y h^BufBx-^co§flpJ5^^1f^co^mm^ 

S3 9{cIBf?cotufB->^.^Ao 
CW*S4 1] iulB«^B«HufB3Mm«^*7-tr>y h 
(CIS UTSIMiSrSbg UT^l&^^tulBiSSffitcg* 

J: ? ic-t Z> c tlt&WL t-t za&m 3 2 fcfB«cOstfB~> 
[0 0 0 1] 

CfgfEcOJg-TSSffi^] ^^(iffiilMlyjrRl/^-y h 
[0 0 0 2] 

[tfcfccogtffi] HRfc, ffiaD©73(R]^y-y h»^(Hi g h 

Speed Downlink Packet Access. J&CF. "HSDPA" 
t$fi-?Z>)Jj3ZlZVMT S (Universal Mobile Terrestri 
al System)3l<g>'XT-A-eMS73lR)^53i''^'^'y hr~ ££5 
^^^•TSrctoC0)ll73lR]7 ? -^^+ V^bT-fc-Siffit 
JlM/jla^^f^-* /I' (High Speed-Downlink Shared Ch 
annel : H S - D S C H) ilZOlW&fflW?-* 

ts?-$&&tt*w&?z> 0 au„bh s d p a*3s»t 

ZtziblC mfcW^MRXfftmtJS i£ (Adaptive Modulati 
on and Coding: AMC)> $S^B{Ea2£?3 Si (Hybrid Auto 
matic Retransmission Request : H A R Q)Rtf3H/ % -fe 
/l/jl#??3 5£(Fast Cell Select : F C S)*Mf*2*lTt^ 
So 

[0003]^- tC, AMC^tCOv^TittB^-rSo A 
M C yj aStelf fecomi&m (Node B ) £ iQJUtSt (User Equip 
ment: U E) fcCOP^CO^^ Vi^btflgKlSCTtgg&ST 1 

>*yl/OSi»lRtf«»fb^S*»a£l/ TIMES 
3o Ifctfot, W33AMC3?SH:»a»oaWRt;«F^ 

ftF^-fbX^— A (Modulation andCoding Scheme : MC 

S)i:v^\ flijIBMC Sco^kjSUT^;H frtbW< 
"fe. BulBAMC/jStiHljfBMC Scoi-^^HufBUEi: 
UTigJtt^tC^LT^{*->7.-7 v Acoa^[fi]±^-ti--g. 
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[0 0 0 4] mr.^ HARQSS, ^-W* 
;l/#±-^f^ilS3ei&S^^S:(n-channel Stop And W 
ait Hybrid Automatic Retransmission Requests W 
Tx "n-channel SAW HARQ" fcO^TBWTr 
%>o SulHH A R Q^j^£t4 A R Q (Automatic Retransmiss 
ion Kequest)tt<DB&Wm*fo±tc&&rc&lC&(D£ 

tufBHARQl4UE£Node B ^OP^tfett^H^g 
SRtf 5 C £ T*fc 0 . — SSOj&Xttx?— o 10 

T-^i:^lTgSt§i:m§o HSD 
PA**TttfiE*Off±-f#«a»IICai(SAW AR 
Q)^SOSm^ffi^*r^fca6^tufBn-channel SAW 
HARQSSaiXLfto iufBSAW ARQSSOi 
-g\ fitftt4>'*4" *y b 7 s — # fcitf § A C K (Acknowledge 

ACKOT*8flt^#l^J5*o — 2k fufBn-chan 
nel SAW H A R QjjttltmS&Lwi<D/*>rv hf*— 

^icfct-ra a c Ki§^§ii4i^st^a^^7 
46, /*5r* h^— ^«sflrr«meuEttffift0!)i9jai 

K»IDft/^y V*;MMBUTe 

2>\ hf-^^V7 Mg<&(soft combine)^ 

[0 0 0 5] 2W4F C S#5&fcBSIB-r&o buIBF C S7a 
SttWiEH S D P A*5**«ffl LT^**K«WHW 

aicwtr imef c s^att*{*«»ctt 

*019W«o (l)WEHSDPA*«fflUT^S*B 

»OgJffiS£Oft$«iy>* (Radio Link)*Wcm-?2>o c 

ffittjR€r (active set)k^*r^ 0 ( 2) hSIBSI**^^^ 

T^£-tr;I/<D^fr£H S D P Affi<D/^r*y hT-^J&§ 
«LT£tt«ftT»*ilfcJ>;S**o CCT% TOiBSttJIl 

— **<Hi|-i"S-feJl/*'<x h-tr;l/(best ceii)£i^5o 



•fe/l/J§7j^(Best Cell Indicator : B C I )&H^iufB 

iSttlR«lcirr«-b;1/lc:e3S-r«. fufBB C I tcte-^X 
§o tufBSttm^O«tr;l/fifiuiBBC I*S«UTWE 

b c i tefr*tifc-b*«gij?««Brr*. tufBSft*^ 

rtO-b;l/0»4r«±KJiBB C I *B C I 

tlfcKa-fe;W**aW6Tlft«*^ir S/*MH S -D S c 

[0 0 0 6] HU45i«fl9a:HSDPA^*Xa-rS 

L7c0T*&£ o 0 1 *#BB^tltf. lufBH S D P A^ 

rpJ^ffl^^^^V^;!/ (Down-Link Dedicated Physical 
Channel. tTF. "DL.DPCH" £^-T£). fli^ft 
KWS8®^*>'^l'(DownJLink Shared Control Channe 
UttT, M DL.SHCCH" £flrr«)&tfHS-DS 

[0 0 0 7] Bai3DL_DPCH*iii;TtiH#OKF^ 

»#j*«aaK»»a«^x-r a («* tf > Reiease-99) 
sasftaumfceas-r* hsdp a/*** h-r-*** 

(H S - D S C H Indicator. WT, "HI" kftrT^) 

^^e^^n^o -7?. tuiBH 1 «iCTKa«*«tf 
Sft-r'** S H C C H 

[0 0 0 8] SJEHSDPA/^7hf-*tf 
N(=N 1+N 2)XU7 KD*tiTG2l$nS«^Cr 
&fc>"5. HSDP A<53SB$EII3(T T I : Transmission T 
ime Interval) = NXn>y h). MfBH I^NlXn^h 

icttv xessu son 20x07 hTeuiBH i 

^£^5K4^2llft1SiM (Discontinuous Transmission ' 
DTX)i:LT®Itl.o L^U fe^rr^HSDPA 

tWTOXP7 hOH I ^££-r&9^*DTxsa 

14. tffiH S D P A/^'V hf-?tf 3XO y 

■eejas«ns«-&cra:t>%. hsdpa 1 tti=3 

XP7H, Hlli3XayKD5^ l^fhfr-OO 

[0 0 0 9] SulESHC CHttKSiB^ai^lOEH S- 
D S C H^ilCTH S D P A/^-y hx-^^§{i*r^ 

^screai^n^H s-d s cH»janffffl«^oiso 

( 1 ) £3*7 * — V -y b KCf XiKHi!1R * (Transport F 
ormat and Resource related Information : T F R 
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I):HS-DSCHTfffl^n§MCSl/^;K HS- 
D S CH^^>^;Wtn— Kltffl. Bj£7ny?*zy 

(2) HARQtf$8 : H A R Q^3^r&fci6lcg3<£ 

(a) HARQ^Dt7S§ : n-channel SAW HA 

(b) HARQ/^7bif : FCST^Xh-bMI 10 
fr&J§^\ ^fcUiM^nfc^Xh^/McUEtfHSD 

*0»**1WBU Efc»J6** 0 
[ooio] tufas HC CHlCtt— OXttr OK±(Df 
t >*;Wk3- FSfflSTSC fctfTSSo Bl*i«* 
CHSIISrSMSSLTV^o 
KaUEtfa«-r^*SHCCHk:»-r*1IWK±2 

HItfOOTfcftfcf. UE(iSHCCH# 1 *§f!U 
0 1 (DJfr&teSHC CH# 2£\ lO^i^iSHCC 20 
H # 3 £\ 11 S H C C H # 4 *§{Tr So 

[0 0 1 1] HuieHS-DSCHfitufBHSDPA^^ 
*y hf- #tfe&£n&^>*;l/T*&£ 0 iufBHS- 
D S CH^iifcTfiSKl'^y Ft*— ^tfe&.Sn*'* 
^&OT\ SE»^ (Spreading Factor. "SF" 
fcS5-r5)A^»fc(SV^O V S F (Orthogonal Variable 
Spreading Factor) n — F£rflJST£o 09*. If, BuSBH 
S-D S CHlCfcfJtSLTS F = 1 6T^§OV SF^- 

[0012] ±3SLrc=oojii^rfii^-v>*;K *r&fc> 30 

"5, DL.DPCH, SHCCH, HS-DSCH» 
TbuIBU EtfH S D P A-*— ex**t*»8*«IB-r 

[0 0 13] HuiaUEteDL_DPCH<!#*§fiLT 
H I ;l/F***-r*o BufBH I 7-f-;VHtfDT 
XjftgsnSfc. tflEUEttH S DP A/^y hr— Z 
&&&l,%:^tm%}LT^-ftl<D S H C C H 
"T, SOT T I $T^it5o LfrU tufBH I — 
;l/KJC»3gOlfy hfit^S^nS^. SuiBUEteHS 

l£y HlfcKUTRS S H C C Hflf *f «f «. *<D 

iuIB§:{ILfc S H C C Hfl^m^-ftLTH S-D 
S C HOSBSlCjfcg&M C S l^/K >*Mt=*— 

K««atfHARQH5i*j»««*am-r«o 

iufgU Ett«!IB»iaLfc«iJW1»«*fflV^TH S-D S C 
H«^*S«LT«OTZitfa[^ftrsc4:»«:,i:5. HS 
D P A/^*y bf-^^ffif^o 
[0 0 1 4] ±&l,rc&olC, UE#HS-DSCH{1 

^mmirzrcisbic&n l_d p c h{i^£ shcch 
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^T&3o Uc^oT, SlT1iDL.DPCHi:SH 
C C H^lfe^^H S-DS CH«^0f 

[0 0 15] S2ti:K#om^f^Ox~^*~tf:X(Drc 
#0!7^-;bFKHSDPA^-tfXcDfca6<DH I 7* 
— ;l/H*iiftlUfcD L_D P C H£D«dcWI^bTV> 

[0 0 16] S2£#M«r*Uf. H^OJRfrffiT*-** 
— \ZX<Drctb<D7 — ;l/ Ftigl 1 Ktf§£ 2 f— Z 7 4 — 
;l/ b\ T P C (Transmit Power Control) V 4 — A/ F^ T 
F C I (Transmit Format Combination Indicator) 17 ^ 

sas-rsfcft^x-^weassnso buIbtpc^^- 

;l/F*fflCT«ffl*©^«**»JW"r^fc*OTia* 
^«*Wfl«M**G»U huI S T F C I !7^~;l/F5: 
iCT BfOff BJff lStf$2f-^7^ F <9£j£:7 * 

[0 0 17] tufB>Wn*y h7>r-;l/KSIi;Tti?«) 

HS DP A -9— tfX<Ofc*60H I :7>r — /l/FlifufBS 1 
Xtt* 2 * 7 -f — * F*>-»*a3LLT£*S-e* 

[0 0 18] B 3 tiiS»S:H S D P ASS*$at5 

[0019] H3*#w-rtuf. W5fa<ommmm** 
-^^;1/(ul_dpdch)> i&fiiftmmwBmm 

ffl?-* >^;l/(U L_D P C C H)Stf H S D P A*- If 

(HS-DPCCH)^f)^ 0 H8IEiffi75Fia<D*ffl«5S^ 
^ LTteS«j£<9^* >^;Wt=i— F£r 

fiJSTTgS-T^o *T&;b^ H S DP AU— tfXWc 

;Ht=i- F*fflaTT«rfc*a8*ft*JW*-v L 
THS-DPCCH*£iltl>So CtltiS^OiS*" 

*7?*5o CO^^CHSDPAt- tfXCD/ci&fcHS 

-dp c CH^fTfc^fjj^r^c^ti^rRj^^u 

E[C*fLTt^TOOVS F 3— F^fiJ^T^pffil^ 

[0 0 2 0] fufEU L_DPDCH^Ii;T^XD7 
h^mfeT±{liPg^7 ? --^^{E^^n. tulBUL_DP 

;K ES7t--77hffi^t^{TFCl)e7 
FBI S/>^;l/S:t;e3Sm*fS«JfflI'>>^;l/(T PC) 
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U iuIST F C I Vf y h(ilS^7l/- 2*T*£i£2*i£ 

(t p c)«®^^^^>^7i/o^<ittj*^jaj-r§rci6 

(0^T$5o f^UL_DPCCH<DfcAMC<£$2n 
K<Di£«* S F 2 5 6 £B£S*lT^£ 0 
[0 0 2 1] aufBHS-DPCCH^rilUTtiSmbrc 

[Rj^ir (channel quality indicator: C Q I ) 

C fc**-rBSiHi#A C K fcx5-oa*fc 
B»ffltNACKIC»»6tl«o WECQI1WB4HS 
DP A*— exWctfXDAMC S^it^fcfetCUE 

<DTT I *«U5g-rSfcfiS"rSfc. huIBACK/N A C 

frttTfcaSStu JJECQIilBttiSDrooxnyh 
JC^ttTfiSl^nSo SufBAC K/N ACKXtiCQ I 
m#(DG&tfi&&T*1&^m&. HUIBACK/NACKX 

[00221 04 i±-&m*m3mtt<Dimm&mmm 

WHt*ft60BW8. 
[0 0 2 3] 04 m U E<DStt*-&£HO£>Node 
Btf#£-r££{5>£U BulgHOONode B05^ Nod 
e#Bl 4 0 5£Node#B2 4 0 6 l*m bS*ftJS#J» 
§g (Radio Network Controller, fcCK "RNC" fcffc 
*T£) 4 0 2ICIU Node# B 3 4 2 OliffiORNC 4 
0 4 \cmf%> tfafct&o i4T*RNS (Radio Network 
System) telg 3 1ft«<0^ f BIBB»ftii««»T R N C t tu 
IS R N C »mWt & Node B t *«¥frT Z> *ft £ LTSffl 
^tl§o RNS A 401teRNC A 4 0 2 £fuffiR 
NC A 4 0 OSJ»$tlSNode# B 1 4 0 5& 

tfflode#B2 4 0 6m, RNS B 4 0 3&RN 
C B 4 0 4 £tuf2RNC B 4 0 4 IZ & *) fflWZ tl%> 
Node#B 3 4 2 0^r#tr o SufBRNC A 4 0 2^S 
RNC (Serving RNC)^MU HUlBRNC B 40 
4^rDRNC(Drift RNC)tKt§o Ml 5 S R N C 
IZmmUEW-^^^ML. &>LM(Core Networ 
k: CN)fcOl^f79RNC^t5o ISUEOf 

-^^sa^-r^RN sRNcciiu^t 

^TORNC^DRNC £*ft-f £ D 

[0 0 2 4] WT, U EAVN>F*-/^«iRTfT-5S 
f*tt&»lft*Bl4*#gabTBiWrSo UE4 1 9{£No 
de#Bl 4 0 5fi^;l/#l 4 0 7^e>DL_DPC 
H. SHCCH. HS-DSCH4 1 1 ^ilCTH S D 
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**ttSi^»*-r*. £>l53/u. UE4 1 9ttaWF«rC 
DPDCH, DPCCH. HS-DPCCH^gSU 
V^o tuieU E 4 1 9tiiuffi-fe;l/# 1 4 0 7 

bfc«fc?fc. -tr;l/#2 4 0 8. Node# B 2 4 06^ 
4r;b# 3 4 0 9St/Node# B 3 4 2 0 rt<D-fc;l/# 4 4 
io 1 0#S1££i^:#$-££o bfctfoT. fuI3UEteiu 
fE-tr;l># l 4 o 7 £h£>lcf5f2ffi£>-fe;l/4 0 8, 4 0 

9, 4 10A^P^:DL_DPCH 4 12. 4 1 
3, 4 1 4*Bi;T«#<DS«tfnTtefcft*o 
[0 0 2 5] *^S^>F^-/^-tti«TB5fBUE 4 1 
9iiHUf2-tr;b# 1 4 0 7A^ODL_DPCH, SHC 
CH, H S-D s CH<o^&e>-3\ iStt*-&rt<0(ft©-fe 
;l/#2> # 3St/# 4^e>DL^DPCH^r§^fr^o 
*r&*>^ HU15UE 4 1 9&mJfB-tr;l/# 1 4 0 7W 
<P.&HS DP A+f-tfX*c££SHCCH£HS-DS 
20 CH^§it§o cn(iluI2HS-DSCH^V^h/N 

Node B 4 0 6. 4 2 0*fitti«©^— 3 Node 
B# KOx-^^y h^l^*iBSbT3Batti:f f 

T$>3 0 «8*ttBul3E3O0-b;l/4 0 7, 4 0 8. 4 0 
9. 4 1 0^6ODL_DPCH^V7h^U.SlR 
tuiaV^HS^fcli. UE4 1 9^V^>^T-^ 

—77, iimW^^iftiiM^x-^A-etiNode B£UE£ 

h s d p a -9-- if x^a-r^rctofcia^^nrcH s- 
d p c c mcisif&ntimmzftmcftpti'f^ mzu 
l_d p c c H\ztt-t2>mtifamtffflv< *&mznz> 0 

WV^x.ntf. DPCCH^HS-DPCCH(±-^ 
S^itSrfii*. m^om^WCcfcOtufSUL.DPC 

S5I2H s-dpcc H<Dmmmi)t>Mimx&wi'p'?z>o 

lCT\ BufBUL_DPCCHCD^i{i®±/(iDL_DPC 
HOT P ;l/K^iibTG2S^n«»JW^TS 
STPClCcfcOSUflSSn^o ±j£bfccfc5tc. tuIHH S 
-DPCC HiOgSIA^D P C C H(D£M* £<Dtfc 
Sffl^TMIPtS C fctecfc Df8£-r*&ft<Dfe£H s - 
DPCC HO«*SiJWt«:»-rsBgH^«:H4 Jc#B8bT 

■WW*. 

[0 0 2 6] g£#ORelease-99tC*5ttSSm65^a?^lpl 
so «*»J»iaSk:ov>TBK*i:. «SJIttUL_DPC 
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hfl^C cfc 0 ±[p]^ S I R (Signal-to-Interfere 

nee Ratio) ^ai^*r^o tuisai^n/c s I R^re^s 

I R (Target S I R) tUMLT D L_D P C H^iiCT 

tpc^CjM-t^o wi;uf> toieiiissnfcs i r#m 

IBg^S I R£D/h£l/^§^teDL_DPCH<QTPC 

est^o l*»u twatt&snfcs i R^iui2ass 

[0 0 2 7] — /x>K^-/^tt^c43(t^a?73fnJ 

^tc^^nrc -r^xoNode b^^dl^dpch^i 

1 4 0 7 frZmilMtuGttt&mis. fft^Node B 4 

0 6. 4 2 0frZ&mJ3tfi'P$i<ft%:&m-?&£* buIBU 

E4 1 9i±m?3fa**>*>\<<Dmmmti*{&tbz>o 

to^. HSDPAtf— £X*jf«-rS-tr;l/# 1 4 0 7 20 
*^»T«*ifllP*^UTt>, U L_D P C C HOS 

fflnt^^w^-rso cn«MfBUL_DPccH^-^ 

OJt*«fif Lft^6rai;«*»Jfl3l3&tf "5 H S - D P c c 

t3\ UL.DPDCH> UL_DPCCH*V>yK.t-^ 

NC A 4 0 2T^^TK§*^T$§o LfrU H 

S D P A -9— tTyUC ££H S-D P C C Hfi— 

4 0 7<B#*ai;T§«SftSC:£fc:<}: t>> RNC A so 

L fc cfe 3 ^^ftS^JSPte H S D P A**t — tfXCO/t 
*JC*»a A C K/N A C KStfC Q I 1f $8£rfii£*r& 
H S - D P C C H ©fiitt*fiT**4 fc ^ -5 nHA<R 

[0028] frfr&m&&&m&?&rc&icizv e&/^ 
>F*-/s-««£{se-r&£#. H#<oa§#iRi»*s»j 
Wk*±sa««*»jw*a^s**tis 0 hs 

-DPCCH^U L_D P C C HOigmm^tC^LT—^ 
[0 0 2 9] CCDTc&lZ. Node BtiSO^^nfcS I R 

tsms 1 R*it«u tufBiij^^nfcs i R^taiBB 

V^tlTWIit^o *(D&. Node BteituiB@<f S 

1 RkBufBSO^n/cS I R h <r>73L%: HS-DPCCH 
(Djgjjfammmjl*?*!? F(Up-Link Power offset){B 

s - d p c c H<D53te«^«rHaiaaa^iRi2S««*io*7 



[0 0 3 0] ±abfe«*«IW*fT5fc«>fc:ttlOEattr 
B ^iS^rqj^MS^^y -fe ^mue Eft®** 

[0 0 3 1] 

izm&M&LZo t-rzmm hs 

D P A-9— \£X*&m^%&W}mm>'7> s rIxT*'\> f* 

««-r * c t ic fe s o 
10 0 3 2i *¥m(D«k<Dgm*. hsdpa-9-— ex 

[0 0 3 3]*«W:ffl©IWi, HSDPA^- 
[0 0 3 4] 2 HSDPA 

[0 0 3 5] *¥£W<D$ircm(DSm±. HSDPAt- 

F^-^-^^ffiS^s^ift^^^^KiSWfflta 

S*JW^^>*;l/03Sf3»**7"try bfii^rN B A P^ 
[0 0 3 6] 2 *«WOffiOBWtt. HSDPA 

<5 C £l It! <<S o 

[0 0 3 7]*^^/cffl(?)SWi, HSDPA^- 
F^-^~ift«tc{4H-r^>^i6S*tcM-r^^^ffl^ 
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Co 0 3 8] *mm<Dtik<Dmmiz. HSDPA 

[00 3 9] 

«fca««nfcs%ja-(Mode B)t. Suigs^tc^D 

d/WttfcffiB-rs^fttt^U E) t&EBfii&JB 
tt«ffi»««*^lKiBIB»ia»«^-ir >*MH S - D S 

^-v ViM/(H S - D P C C H)*aUTMI3»S»^e 
[0 0 4 0] 

ictMHbTwaifcKBi-rfti:. *offl0T»ab* o 

«H5 A&tfH6 BlC#|RLTA«mKc:R9ir«. 

[0 0 4 l] 05 A7}^5 DteHSDP A**— 
a*"*»iBi«i/X'rA-l?aE&^ir>*;l/U LDP 

cch^hs-dpcc Hoawi«**«B&r 

bfc0T*fe£ o 

[0 0 4 2] 05 AteU L_DPCCH(OgiIM^ 
MSSLftHW*. tuIBUL.DPCCHO^fim^ 

(iJMftted B)tcS^^ti^o WIEPttfWBU L_DP C 
CHO*— IfXfiH (Quality of Service. WT. "Q 

oS" kUrr*)te:J:0»^«n*«-efe*o 

tf5 CteH S DP A-9-— t:XC0fca6OH S-DPC CH 

^bfc0T*&S o i5B^HS-DPCCH0)litS 
M5A(0UL.DPCCH P ^it£*^C 

-rsctdiceas^nso -t&t>?>. hs-dpccho 
mmnttte u l_d pcch <ommmti p fcasa***- 

:7-fe>y hfifPoffsetfl £OfthbT£fc£2n£ 0 05 B 
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& — T T I rtTACK/NACKtffg^CQ I 1f$8 

tcw-r* PoffsetD tt^mcu$>^m^^LrcmT^ 

£ Q b^U HI^UTRANT'fiACK/NACKi: 
CQ Ilf^c^LTS^r^Qo S^ffl^Lfc^&^fe 
* Q a5CiitufgCQ I1tffi^Jt^Tffl«&HK:]Sv>Qo 

s ^g^-r * ack/nack ic^mmnjjzwmT 

10 «3tbfcffil*:H£"r*o lufHHS-DPCCHtcW-r^ 

gfim^s s BXii 5 c ot^-rno^FafcKS'r*^ 

ttffrUTR AN^UE^^t^fT^o bfr 
U a>F*^-S8TB5BX»5 
-DPCCHtD^em^^^-r^^. Node BlC:fctf 
S H S - D P C C Hgll^^atT^V^^^f 

[004 3] 05 D&frfr%mm*?m?&rctbK^>' 

K*-^-ffl«TH S-DP C CH<952£{IB*>£:2£>fc: 
«4n£^3OT**b;fcBTfcSi -f 0 5D&U 

20 E^AyKt-/^»fiit§i^ HSCtCcfcD 

»s<*nfc»*«*H s-dpcc H&Mmwjjtc p 

ot, ACK/NACKfcCQ I1f«^)2l««**^P 
offseti fcttS&teiSinrrSo 0 5Dm iufEA C K 

/nack ^buibc q i mmicnLTmi^mmmti^ry 

Izy hfiSPoffseti «K£bTV^**^ gjR2*i5Qo 
S tCJfiCTfufE A C K/N A C K ^buIBC Q I 1i$BtC*t 

brfflaa*ai««**7-fe-y m*«s-r*cfct>T* 

CCm WWO«g±. 0 5 DO^lCACK 

30 /NACK^CQ i««K:»bTrai:3S(i«ij*^-b^ 

. . [00 4 4] B6 ASr/6 B(iHS-DP C CH^jib 
T££2n£ ACK^NAC K£*f bTfflg&SiMJiS 

**85^*rsffy*^brcH"t?feSo ^utrant 

A C K/N A C KlfflRtf A C KX&N A C KT*££*HC 

j£i:tift§Qo s«*BStcRS^nTc^o -lis 

fc. HSDPA-9— SSiftS^&Silbfc 
iS5§/^y hf-^^WfSLTU EtfAC K^r^bfc 
^ Node B N A C K k lTB«tSl^ii^XTA 
40 (c3t-rSK»tt^«cV> 0 cntiNode B^NACK^L 

£o bfrU UE#NACK«HH2£b/£:*^ Node Btf 
A C K bTKM-r*S-&«i^-r A^»*r«»»(i^: 

UTRAN^g*«NACK(?)QoS^AC 
KCDQo S £t>ffittWfc:*£<&£o bfctfoT. 05 
BX&5 CW^CACK/NA C Kfc:*tr£S*W* 

50 ^fim^^P^PoffserO Oft fcfc £ £ bT fe. AC 
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k h n a c k<7*&* \cn {.rmmmmmmmtam 6 a 

[0 0 4 5] 16 AteACK^^t-£i§^<Dj£{tm*> 
*KS"r:S0d**-ro 06ATli, ACK/NACKlf 
$8tf A C KT*fe^^^aHl«^(il5 BRJJ5 

lt p t p 0^*0 £<ofn£ iT^nSo 

§6Bm ACK/NACKftS^NACKTfe§i 
^^«^tJ:A CKMOct DM^Qo S tf* 

offset* "fc<0S»C2lfi«**7-by hfflP2 *ftl»Lfc 

[0 0 4 6] H5A7bSH6.B*#BaLTKBabfc*a 

icfiurr**^ *+>*&mm#&<*^m&s hs- 

D P C C HOSHl«*3y3fti["PftV>»&ft^E^-r*fe* 
n*M&*fc«K HufBHS-DPCCHtOSIMS^iS^Jc 

H^^-^-fe y hffi^ig/B LTH S-DPC'C H<Z>2i{I« 

So 

[0 0 4 7] UTR AN MI2SU&4>2S{tm:fc 

±fflBJlO->^U V^«5iCTUEfcNode Btcfc]?, 
•££ 0 S2^T*^ Node BtfHS-DPCCHOS 

nfcSI««**7-b!y hfii^H SDP A -9— £X<Dfca6 
©Sa&ftfilSSyiB (Medium Access Control-High spee 
<k fcTF, "MAC-hs" kttrr«)'*Sr? hf*-*:* 
~*y h (Packet Data Unit. J^~F. "PDU" k^S) 

[0 0 4 8] fifK »(*BniiJc#BaLT*5!WO*aiW 

ft*%*T*o HS-DPCCHOSilMltt^ 

■5o 0 4 «r#j?g-r*Ur. SRNCT^^RNC A 40 
2(iUE4 1 9*VWF*— ift^tCteg-TSfrgfr 

JlRJ«^«ir7l/fcUEkO«B*^l/\ UE4 19tc{I 
■9*e3a6-C * * -fe HftJC gtt*i& (Active Se 

t)£v>5o "T^tu B4T?«\ 1 4 0 7, 

;l/#2 4 0 8. -fe;l/# 3 4 0 9Rtf-fe;l/# 4 4 10 



18 

[0 0 4 9] fyf2S RNCIiUE^yM- 

So t«JiEiBa*8Wi'r S . U E lime C P I C H (Com 
mon Pilot Channel)*iii;TUEH2I<Da«&SJC3*'rS 
SflraA%H£UTi#^Se UE4 1 9tf-fe/l/#l 4 0 
7*6a<at). ir;l/#2 4 0 8lcifi*3< C^ti 
0. fuie-tr^* 1 4 0 7£>C P I CHfr^ill^LfcS 

mnti&'&^icm'pi^ m£*ui'# 2 4 0 8<oc p 1 

10 tai2-fe;l/# 2 4 0 8<^SMS*^MI5-b;l/# l 4 0 7 
OS««*cfe»)— 3e«^**#<a*k. WCDMAI 

?PT*^-r^^K(event) 1 Atf%£bfc£V>5o tufB-Y 
l A«Wlg-fe;l/# 2 4 0 8^f,^»^«8^iS 
ft^-&tCig*a*r^^T^^ C k^*To tuieUE 

4 1 9tiPRACH (Physical Random Access Channel) 

>h 1 A^L/c^^^UTRAN^t^o C<D 
DPCH^^^tlTV^a^^tufBDPCH^a 

20 R A C H teigftOg^-ete ALOHA (additive links 
online Hawaii area) 7?^T^& U E ^-feX 
t^o Mi2PRACHJiMIBDPCHk«S3:D«^KI 

B#f2£LT»5Eie*y #- h*fflwe**e3S^^r 

— K (Acknowledged Mode, tCK "AM" t V > 5 ) T*®J 

So -r**rs* pr ACHt?g2isn«a!i©B«u#— 

h^UTR AN«CjEL<G3S^nS:»ntf, UTRAN 
30 <§it§*T*S£St§o MfB-fe/W# 1 4 0 7#hu 

I2UE4 i 9^e?fj^my^~h^iEb<§ffi-ra 

k, ^OSgJg^rRNC A 4 0 2tceiM"r^o 
[0 0 5 0] 9^UE F:*— ifc^lcffi 

HfS«^ HS-DPCCHOfc«>OgiJ^3m«*F 

RNC A 4 0 2^UE 4 1 9^aie^?3ffi^iSS*e 

$>So 

[0 0 5 1] aCPPaJpTttDPCHtcW-rSfBrfcS: 

»««awiiiraxttB«i»«n*«d, sRNCtfUEic 

40 rStt^cnT *y ^7^— h (Active Set Update) * y -fe— ^ 

tC*f j£ L T U E teSttlR^T 7 ^f- h (Active Se 
t Update Complete)^ V So *^it*(i 

5 R N C ^BufeS'M05JS««**^-fe ^y 

T v /f- h ^ ^y -b— i^k ^5 ±&pgil^ «y -fe— 

[0 0 5 2] 1. HS-DPCCH<D2SfitA*7-by 

hi^uE^es 

s 7 tt*%wonsfiey ^ cfc^Hs-DPccH (o^fim 

so ^^-^-tr^y hg^SRNC 4 0 2tfUE4 1 9tC^«t" 
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r n c 4 o 2 &mmmh*7*i v hm^fSitm^y y ? 

h^y-t?— Vl 0 3%}li;TUE 4 1 9lc£^U 
SufEU E 4 1 §itm^*v^-V\Z.ftfo\^X^ l &^T 
v-f?-Y%-T*v*_-Vl 0 4^rSul5S RNC 4 0 2 

-Tt— 0 3 O— #J£r^T 0 

[0 0 5 3] 

[gll 



Actiwe Set Update 



UK information elesenta 



Motivation tine 



Domlink radio 



>Eadio link addition inforaation 



»Pri«ary CPICH info 



ssflnvnlinV IWtSX info for Porh RL 



Uplink radio resources 



>Haxinum allowed UL TX power 



>BS-DPCCH power offset 



to o 5 4] ic-r. 

^7 0 3 ^iiCTtiU E 4 1 9 ^}I*nX^BU^^n^m 
^^Og^l^^i6^*6«^P^^^Act:ivation time 

&fc>^. UE 4 1 9#-fe;l/# 2 4 0 S<D?5\P\'<&W)ls 
*^^/N>F^-^-^n^ii'&. SRNC 4 02(i§ 

m^foiu^^^-r^if^tufBUE 4 1 9icfcmr 

So iuf5UE4 1 9lc&j£Zft&*v J £—: ^LTtetu 
fe-h;l/# 2 4 0 8<DC P I CHtf$g-e&£ Primary CPI 
CH info^^&^ODPCHlf^T*fc^Downlink DPCH i 
nfo for each RL&£tf££o 
CO 0 5 5] Sttm^Z^y-x- bgC^^tufeU E 

4 i 9tc^rRj^^>^;vou v— x*%}£>&z>tf, c 

Maximum allowed UL Tx power^£>£> 0 ^Tc^ 

<om i uss^j ic J: s h s - d p c c h (ommmtj * y 

V M^SRNC 4 0 2tfUE4 1 9lZ&m-? %>tctb<D 
HS-DPCCH power offset^ V -fe— v^lSM^nS C t ffi 
T*%2>o m5 BM"5 Clc^LTc&^lc^ UE 4 1 9tf 
a> Kt-^-Mtcfil t^^l^ HS-DPCC 

H©Mi^tii*w:uL_D p c cH<ommmt}ic 
Poffseto ^jn»bfc«^ffltcs^^n^o tuisu e 4 

1 9 7b^N>K^-^-^^fiHt-^^. tufESRN 
C 4 0 2 tituterSttm^T *y h * *y -fe— 7 0 3 

^rilCTHS-DPCCH power offset;* 'y-fe— S**fflBU E 
4 l V 9tC{^r£o 0 5 DJC^UfCcfc^tC. hu 

SUE 4 1 9{iHS-DPCCH^ll^P, P 



ctivation timeJC'&^^TtufgH S - D P C CH^fii 

icbnnztx&mmPoffseii imm&Q o s ^jts-rs 

j:5tcH^c<t0^46^n/c<1^^0^^o Si Kite* 

fuieSl<D^y-fc-v 7 £:UE4 1 9tf§fILTi£ 
tt*&7 >y h WcfT^tiS £ . 1512 U E 4 
19&SRNC402 £Stt»^7^y ~f"f- h^cT * v 
10 -tr— i/7 0 4^re3l|-r^o 

[00 5 6] 2. HS-DPCCH(?)iilM7i!7 
Kfil^rNode Bfc'eaS 

S7^^LfcJ:-9^ x RNC^U E^IMiCH S-D 
P C CHco^MS^^^-tr^y h«*S/^y V^LTM 
I2H S-DP C CH<DjMmmtl^PIi5-r^o £<DBg. Nod 
e Btf H S - D P C C HO A C K/N A C Klt8*ttUt 

s 0 HuiaNode B^mBmrnm^y^y n**B»rr 

20 CO 0 5 7] DL_DP CH^iICTH I 

H S-D S CH«aUT]KSS/^^ hf-WUE 

— ^Ool^— «r«|gLrc^ hs-dpcch^ii;t 
A C K/N A C K«?H«£3rr.£o. BufBH i tfeaisti 

-WK LTajJSaH S-D P C C HO A C K/N ACK7-f- 
;l/F*DTXj&S-r£o LTctfoT. tufSUE^HI^ 
iEWklffl^fbbrcfcfiS-rSfcx Node BfiHI^i 
tCjSUT A C K/N A C KlfSiOeaiRlS^jEfiiiC^ffll 
30 tSCfctfftSo tufeNode B ti A C K/N A C K 1SSI 
<De2S3b^iW^nSfc#ttACKXttN A C KT'$S^ 

CO 0 5 8] Bl 8 A Tb^ 8 C tiNode B^HS-DPCC 
H^IUTg^^n^ A C K/N A C K^iWt^fctb 
(D^nU (decision threshold) ^St^-PJ^t/c 

atsse 08 AtiUE^H i ZiEmci&a-rztisjs. 

Lfc^TNode B^ACK/NACKOe^loIS^r^ay 
T^S«^. ACK/NACK^WB«*rS/c«>OBBW» 
^LfciTfe^o Node BtiHS-DPCCHOACK 
40 /N A C K^w— ;l/K*aUTe3i^nS1Sffi^ffi»3B 
8 0 3 fcgcJl/^T A C K 8 0 1 X«N ACK80 2TS 

s *^«gy*r s c t # •?* *o 

CO 0 5 9] L^L. UE*<H I *Sl[tC«#ftLa:< 
U EttffSiS/^^ hf-?*Sitf, HS-D 



PCCH(OACK/NACK7>T-;l/F*DTXi 
So LfctfoT. Node B^DTX^IITACKX 
*±NACK*WBU-r^-efc«o "T^^^x HS-DP 
CCHOACK/NACK7-<-;Vn±ACK/NACK 
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t a c k t isT^jEmcvm-rzm^bm < 

h ttiE L < GStf S £ 1 1 WK-T £ KS^tf 

[0 0 6 0] C<Dct-5tCH UC^-T^Ji^-^tkb 
TNode BCiS8 BtC^LfcACK/N ACK^jgijBg^ 

ifiWcfilt^^i^ UEICJ:!)ACK/NACK7 
^-;l/K^DTX2l^^nTG^^n^^^^TA 10 
C K/N A C K*mi&%tc&<D&R1&*7jkLrcmT*& 
2>o mS Bfr£fc>fr£<fc-5^ Node BtfDTX804 
A C K 8 0 1 £ ltWlit§i^M'>^^/ci6 
IC. ACK/NACKWgiJtOfci6^egW^8 0 5^AC 
K8 0 l<Dj5^m2>&olC?Z>££hT^Z>o -?&t> 
Node B#fluf2DTX8 0 4£:ACK8 0 1 T^l^ 

NACK80 zh^x^m-t^^oK^r^o £<D£o\C 
ffiW*§8 0 S*&7£-?Z>££lC&*), H ix^-tC^D 
UEtce^l^n^l/^^/^^ b^-^teNode Btl 

e^^n^>c^^T^^>o 20 

[00 6 1] B8C(i, /n>F:*— /*-Jft«lCffiS-T£ 
UEtfACK/NAC KflBBOaifi«***!BEflafcck* 
3aS««**7-b-y h»tiMnS«««dlcS»^A C K 
/NACKWgfJBff»*^UfcB-e*So #f£HBfc:<J;*i 
tf, U E*/n> K*-^-«8fciffiIt§i^ ACK 
8 0 1. NACK802 ^{IS^te-^ 5 T'&t^i^?) 
ACK80K NACK802 <B2Sd«2j«fc 0 
t7-fey hf£WS<ft£o LftffoT, ACK80K 
N A C K 8 0 2 ^WgiJ^SfcftOBBIIIR 8 0 6 t±B 8 B 
icfsifZOStms 0 5 Jcit^TaiaHft«WiHjS<P6J: 0 30 

Rl5fc:jSi:TACK8 0 1> NACK802*WRtS 

Ts Node B flu 12 A C K/N A C K Sfflglrt" £fc#>tc£? 
3a&BSW»«r8t^-r « «fc 5ICHS-DPCCH ^^flS 
**7-fey hafflRTS^rfga-r^^-e, SRNCti 
UEfcSfflMMj^-fey hffifcfig-f SFr|B$IcHS DP 

A-9--ex«rga-r^NodeBteit>aie»^*^#-efcSo 

[0 0 6 2] ttTs 3M«**7'byHI*SRNCfr 
£Node B^Gai-T^— oo^ffiJCcfcSilfitiffy^Hplc: 40 

ti*y-tev hm*&j£'?z>& \ (Dfimcittiode Bts 

R N C hCDV^COm^* 'y-fe— 1*7**3 N B A P (Node B 
Application Part) ;* *y -fe— S^Erffl l^SStffe^o tu 
I5NB AP^yfe- vHiRNChNode B h<D?3<D-y7 
•TVl/?*v1l — z/*%F?Z> 0 SRNCtfNode B^k 

mnti* 7* y m^eaf-rsgs 2 co^ste srnc^ 
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ggT?*££g£>£n*o 
[0 0 6 3] S-T. t9B» 1 ©*ttlco^Tfl»tt»ctt 

S*T3Node#Bl 4 0 5(Olt5RNC A 4 0 2?: 
SRNC^tntf, hOIBRNC A 4 o 2 & n b a 
P^y-fe— ^<Q^iiCTflufENode# B 1 4 0 5lCiM 

mnji*y-tev hm*&&*?z>££&T+i*2>o tuSNode 

#B 1 4 0 5OSt§RNC A 4 02^DRNCT* 
*tK RNC B 4 0 4^SRNCT*6^i:£^tn 
fcf. iufSRNC B 4 0 4liRNC A 4 0 2KIRNC 
m(D5/#1-V yb-^t*S5RN S A P (Radio N 

etwork Subsystem Application Part) ^ y -fe— v^ffll/^ 

tufBR N C A 4 0 2 ttiulHNode* B l 4 0 5 til 
N B A P * *y-fe— i/*m\i^TW§£&mWf}*7*LV vm 

*nm%}<b&2> 0 *»KonsBfWTttRNc a 402 

S RN CT*3«^©**#«L;fcS/^y >^ ^ 

[0 0 6 4] B9teS RNCORNC A 4 0 2 tfNode 
# B I 4 0 5ICNB AP^yb- i/*m\ZT&mmtl 

Lfc^T'^^o m9T*immmt)*&m-f%rctb(DNB 

A P ^ yb-s^fc LTMS'J >*S«jafiilM y-fe— 5> 

[0065] SRNC402 &Node# B l 4 0 5 left* 
368 y>^H«ricSI8 (RADIO LINK RECONFIGURATION REQU 
0 3*£2t-r*o t5fB*»y>^WS 

Node# B l 4 0 5 teifimmmnj3*7li v hMlCcfc 9 
>*;US«*S*j£-rs CtmSo flul2Node# 

b i 4 o 5 ttwiamy >*mmtaat* y^—^9 
0 3ic)iit^rmmv y^mm&JtyS (radio link reco 

NFIGURATION RESPONSE) ^ vlz—is 904^SRNC4 

—is 9 0 3lC^£nZ>'^* — >t»2KSLft. 
[0 0 6 6] 
[^2] 

IE/Grocp Ban 
UL DPffl Information 

>TFCS 

UL HS-IgQCH Iafoimttaa 

^-IffCCH power offset 
PL DPCH Infonatlon 

>TFCS 

>TFCI Signaling Kode 



[0067] m2ic7r^rc^oK. mmmmv>?mm 

J&mm*V*-islC&£tl&'^* — *l*V LDPC 
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H1W$8, UL_HS-DPCCH&tfDL_DPCHlf|g 
tc^frt^n^o tufgUL.DPCHlf^KlfiUL.DPC 
H<D&m7*-^V ba^b^^TF C S/^* 
-^tf^tl^o BufBDL_DPCHff|g£lifySDL_ , 
DPCH©gS7t-7 7 bS^MT^TFCS 

^tfci eaM^s^*r t f c i -->y-*-y 
pp^^TK^^^n/c/^^-^^-r 0 

tc. *^K£&HS-DPCCHlt?8^LT«:, RN 
C A 4 0 2 #Node# B 1 4 0 5 'vES-T^gfl^ 10 
tJ*y-tv h<ilTr&£HS-DPCCH power offset/^* — 
>tfS2TlrfelC^8SnTV^o Suf2Node#B 1 4 

0 sittmmmmtixytv hm^mmt^t. msc 

iCTjkLfcXolC A C K/N A C KW»J©fca&<DBWMR* 

[0 0 6 8] *tttBB»2 0*ffiJCOV>T*(*:»teBlBB 
t5o i4TttRNC A 402OTE419CSRN 

aaafcLT7ix-Ae36*^«-r*o m^yis-i*? 

u r-n — ;l/*3pJffl-r^S2 0^rffi(c{±RN C A 4 02 
#H S DP Ait— fcTX£Wg*r£Node# B 1 4 0 5tC$U 

[0 0 6 9] mi 0l±7ls— l±-fu ha-;b»>TS 
R N C Node B^ll^lt7t7 hi^t§/c 

NC A 4 0 2^f,HS-DSCH^ESt§-b;l/#l 
4 0 7W\HS-D S CHf- 7 U-A^gSTr £ 

[00 7 0] 11 1 \*y U—K-fu Yzi— jV^m^Xm 
IBSRNCtfNode B^IIM7-t7 b*fcj£-?Z> 

rc&(DT—$7u—i±(D—m%:7FLrcmT*£)Z> 0 mi 1 
tc^LfcJcdic, mmmti*yizv hmzT-zyu- 

L>*Mf&? Z'Sy (header) SP^O^flfi LIE 

1 0 z\zn s-dp ccHcorzzb<Dmmwij*y-tv b 

vr s i\ f-*lM7-fe7hT^ 0 Hi 
■eifilra^n«ai««**7-b-y MtfTF WvbtM 
&ivm<om&\£v bitcmiju^n^ct^vn^o c 

OKL #J^£-y M±3 £u> SRNC^B Node 

[0 0 7 1] 3. bJCcfcSHS-DP 

m 1 2 t£#%^£>3t 1 mmmiz £ u e 4 1 9 o»j»8r so 
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n^it^^o xf7^i 2 0 1 ^mihtLxu ei± 
^^n/ciM^m^T-Hs-DPccH^G^^o xf 

7^1 2 0 3T*U Ete&flNode Bfr£<0C P I CH<D 

^fta^^riSl^-r^o cofg. -tr/l/# 1 4 0 7<0§<IS 
*>;&Hr/l/#2 4 0 8O§iI*c):0-"Si/c^< 

-f^Vh 1 Atf5££-T£o Xf^^l 2 0 4T* 
>f^>h 1 At>m$i-?Z>t. luf2-b;l/#2 4 0 8*iS 
tt*-&JC-&S^^*fcW»fbTX7 1 y^l 2 0 Slcii 
ffLTS RNCK:i«^S*»]erfr5o L*>U fufBX 

f7yi2o 3w>h 1 AtfsesLtttmtf* ttfte 

UE^ButeX-r^y 1 2 0 2lCloTHS-DPCCH 
*S*«*"eej3S-r«o itufBUE&XT^y:/ 1 2 0 5T* 
S R N C lC$JjS£SJfl5:£i£ U T R A N tfffittft 

2 0 6 KlJtff -T IWEiWfflB**S«Lfcl(lFlH SRN 
CtiU ElCH S-D P C CHcorci6cD^^^y-fe^ 
hffitf^£ftfcffittil'8'T V — h (ACTIVE SET UPDA 

*vfe— 3*4* 1 tC^L/c/^^-^^t?o tulBUE 
titulSXr- *y ^ 1 2 0 6 T*fflgfi£&M&T v b * 

^«c«snfcaifflnt**7-byHii*«aE'rao tuisu 

E(i«9IH26M«**7-fe»y hfillc/SCTH S-D P C C 

tj-eBUlBHS-DPCCH^e^-r^c MIBUE&X-r 
7^1 2 0 6^J**Wtcff*>tlS 7srrv~f\ 2 0 7 
tCjlfTbT S R N C-fcStt*-fr7 *y ^f*— (ACTIV 
E SET UPDATE COMPLETE) ^ *y -fe— S/*g2S Lfc^ Xt" 
7^1 2 0 8T*ft^7t5o 

[0 0 7 2] 11 3«*«wo^ immmfo&z s rn 

ItSR NCtiXf7^1 3 0 2T?U E^6»JSB«y 

h J&SItSo SufB S R N C «ffifiBSISHS* U 
h^jSLTXf^yi 3 0 3T*ilW^CHS-D 
P C CHOfc«><D3Hl«**7-b-y h«**tfgtt*d 
Tvy'T-b*V^—is*ffimVE\ ( Cfc]£-?2>o *<o 

Xf7^1 3 0 4 T'fufB S R N C t±«|5|c*^Bul3fS 
tt^r ^y yf- h ^ >y -b-^iE»»k:fTtotifc c ^ 

Stt^T ^y b^T^ -y -fe-^SSfll-r 
^>o 18(^1/:^^^ Node. B^HS-DPCCHO 

a c k/n a c Kmn*nm?zrc&icmtEMmnti* 

y*LV bm^mtot^teW^ Xf7^1 3 0 
Bu8B3Se«**7-lr*y hffli&BuiBNode B-\S3^>-^^^ 

[0 0 7 3] S R N C *H9ISi3Hia**7-b 

^yhfl^Node B^\giMf^— OO^te^lf^LTV> 
^.o t(Dm 1 0^tC{±19^^L/cJ:-9tc S RN 
NodeB^S 2 0^3tCHS-DPCC HcD/c^^^{i^ 

jj*y*zv bm*^tsmi&v>?wmfiism*v*z-v 
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^eMu Node Bfrztmv>zmmf£fc&*v't-- 

^Sit^^fe^o |g2O»i£k:{i0i ox*±0 

1 1 £tSL/ccJ:5£S RNCtfNode B^HS-DPCC 
HO/ca6^mS*4-^-t:^ h*9*ftftH S-D S C 
Hfflffly U-AX(ir-^7 A^e^Mf Z>J5fctfi$> 
£o ±3l/cJ:3^ SRNC&Node B^j2Him;>3* 
hffi*» XT7yi 30 6T*t^TO 

[007 41014 l**5m<Dm 1 HJfiCTfccfeSHode 
BO»JW«[n*^UT^5o Xf7^1 4 0 l^rga^i: 
LtXfy^l 4 0 2-eNode B{iSRNC^6^Ml 

*iii:TS«-r«Cfc^TfrSo tufBNode B*«fy 

y i 4 o 3T?«w»«Lfcai««**7-fey bfi^w 

ITAC K/N A C K*«giJ-r3fc*©BS«*ft£L 
[00 7 5111 5tt*»WOJB 1 *«5«teJSi;T±{ft 

tce^-rsfci6<DNode B^^fiseo-«?!i^^-ro w 

tc, 01 5 »B 7 OiSfl^$7y yf - h ^ ^ir-ytf 
DL_DPCH*aUTG2l«nSi&&ONode B^{IS 

1 5 0 lliWHMBl 5 0 2lC&Z>?-*>* 
;MWft«tifc«, b-hvyf>i^l 503ict!) 

y^nso Hut b u— $~>tff$i i 5 0 3O)m^fi 

HS-DSCH1S?1 505, TFCI 1 507, ^ 

-ra^h i 5 0 8Wtpc 1 5 o 9 tt&ic&nit 

§§(MUX) 1 5 1 OJcWin^nT-OOlfy hXhU- 

^n^.o ffi^isl 5 1 2Ttef5f2~ 0<7>bTy hXhU- 

£ Q c« buI24£»Si 5 l 2^6tB*i*n«z:oco 
Ify hXHJ— Q«*«»JHil 5 1 3TJ 

£ftn*tt 15 14 TiDSC^nT— OOtt^SX h y —a 

atffi*?n§o iW3«iR»xhu-Atta*pa(scr 

ambler) 1 5 1 5 iZ £o T^- «y m ?Q)&t!r£lt3HBXQ3 — 
n^o HulBigaSgl 5 1 5<0ffi^(±St/fRSE«l 5 l 6 
»ttD L_D P CH(?)2liI*I^t§^7^-^T 

[0 0 7 6] 2 0 1 5C±S HC CHCDTcVXDBm 
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«B*iSLTl^**\ HS-DSCH<0fc*OSiaHf* 
1 5 1 7«E/1MM1 5 1 8te«fcoT— 0'<D*r-y 
hXh'J-A^jftSnfeft, Ml 5 1 9lc£Dffi 

f&2ns 0 Suisffi^ggi 5 1 9*6ffl*«n*— ooe 

yfXhU— Q«§ttfSSl 5 2 0k:iD 
j tfKIVStu HD— o©K * FX h >J-WM I « 

*§-fcin»« 1 5 2 1 tccfc oAo^^nx-o^^ax h 

§§1 5 2 2fc±oTfy^#ttT«iBB3-Ht* 
10 I^n/cS, Sill 5 2 3Wt>*;WJ»k*K 
n§ e t&12f8««l 5 1 6fr£ODL_DPCH£fuffi 
ilHl 5 2 3fr5©SHCCHfctt^JWl 5 2 4t* 

£**ftfc«. 5 2 sflwsti*. ms^m 

•fi#ttRFSBl 5.2 6^RF*«««fc:«««tlfca. 
Tl/ir^ 1 5 2 7^jIUTj£{12*i£o 
[0 0 7 7] 01 6te0 1 5 iC^L/cNode B2£fflMUt: 
W«-rSUE02IS«ao«ifiBn?JfeoT, Node Bfr 

eatm**?*:?' hfiisrSiiLTH s -d p c c h\c 
20 ^tice^c^^Ltv^o 01 6*#jsrrn 

a 16 0 1 «:!RF*§« 1 6 0 2 fcA*J**lT 
g^^l?-^ (convolutional code) X« * — tflWW -V 

>*)vnmt?£tirc&. hvy^y^wi 6 031c 

A^J^n^o buIBU- 6 0 3te#u!Eftf 

foKWk t>v > * - y - tf > vmwtm 1; r u l _ d p 

D C H T-oe^tC JB5£*ffl * £ 7 s — * *£JST 
£ 0 tuf2b-hvy^>ygpi 6 0 3T^fiK«nfc-r— 

1604 ^^nt u l_d p d c hic# 

30 jS-rs^^>*;l/WF#-effi»SnSo huISJ£»S1 6 0 

4 -eitKsnfcffiffl^-^ttRJWll 1605 > 

/cU L_D P D C Hifi^Ii 1 6 0 6tA*^n 

So 

[0078] TPC 1607. /Wuy M 6 08, 
TFCI 160 9. FBI 1 6 1 0 li^SftS 1 6 1 
1 T^Sfb^nT— -OCO\£y h y-A^ LTH3*2 
SulE-OOlfy hXhy -A ttttfftgg 1 6 12 T*D 

40 gil 6 1 3TDP CC H<Drctb<D3 L *>*Jl'%mt3k 

hoib«w«i 6.1 4-eajR»j **»-rscfctt, ul 
.DPCCHilU L_D P d cH*m%im£^$tmic%s\i 

visz/<fam9zm&&&t>'r£* vE<ommmi±p ar 

(Peak to Average Ratio) £t{£*6£ C ^^#S 0 — fl£ 
SfcPARttiSiPU MK*taSnfcPARtfUE©2£ 
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*o mzmmwti e i 4££D^a<i£r*rr£UL_D 
p c c Hmmttm-erwrn i6oe tcA^^nTtutau 

[0 0 7 9] AC K/N ACK1615£CQI ttffi 1 
6 1 6te£fi{fc§§l 6 1 7iaot£«^E^^n 
fcm> ttftSSl 6 1 8lC<£9H S-DP C CHCDfcVXD 

i g^&ss^nfc^— **iaa-rssffiffli 620^ 
fflv^Tasmi**7-fe^ mi62i £r»m-r& 0 10 

ftJSPSB 1 6 2 2 J4I9I5U L_D P C C H fc— ^com 

*jt*fia*"r *«#oh s -d p c c H<oaiflm*^t9 
ms^wsetso 1 6 2 3tt«m^*>*ji/5pjfi 

£ituffi&f&§§l 6 1 8^HS-DPCCHlf^S 
W?2>o UEtefufBUL_DPDCH£tuf2 
U L_D PCCH fcJtfS^* V^l/fUfPteBHyG^S 
HS-DPCCHtcM"r^^^>^;l/fiJt#0 

1 6 2 3Wt^WJf^:Sg?n/'dl IMBftJMi 20 
1 6 0 6-\A^^n^HufgHS-DPCCH{i^iitufB 
U L_D P D C Hd^Stf U L_D P C C Hifil^S^ 

[0-0-8 0] ±£ELfc£ 5 U L_DP C CHteJSJPs 

»j **»snTdffl«t*frr*oT. hs-dpcc 

DCHfctuiSH S-DPC CHtifflSftS^^ 

K»J±ftt^o BuEUL^DPCCHfctiSaO^ MfBH 
S-DPCCHi:Sul2UL_DPDCH*il'&UT I ^-V so 
y*;l/"?£iMU SufSUL.DPCCH^Q^^ 
T~mm?%C£l±. H»ffll^€aiStiSt3ISUL.DP 
D C H±tC^ffl#tf^X(i:±{itPg^Oi/^ 1 ; 
«EL&V>Jfr8\ HS-DPCCHtfeS^tlftt^&f 

fe^o tuteuL.DPDCH^e^^n^v^^ j^is 

Woftv*;i/(Q^t>*;i/)t*ro©D P CCH^e 

E2lfiaOPARfeiiftD-rS^3*n^&Sfc4i). HS- 
DPCCH*Ha^^>*;l/TG2S-r«c:tJc«fcO. u 
E SHI SO PAR *m APSM £ "To Ml 1 6 0 6 40 
T^S^n/cUL.DPDCH, UL.DPCCHMH 
S-DPDCHte I + J 1 6 2 4TUE 

T»ffiffl*n*aiR»ifi^lftiBft??F^(scrart)ling code) 

i:**stiTBai«nfe». xbhsi 6 2 stcAt^n 
tri?n§ 0 Buie^ii^nfcM^iR fsb 1 6 2 6t* 

m&JW&m^&ZtLTTy-Ti- l 6 2 7*iii;TNode 

B^eassnso suih*3»«i 6 2 

*o BUie^BS 1 6 2 4 -e«fflStlfciE&|q|»ftl«»tt 50 
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TOffi-uEJcfcoTeassnfcfi^SMbrcNode bt* 

[0 0 8 1] ±^L/c^1^WJOJ:3^UE*Vn>K 

^T*H S -D P C C HOJ3imm*^-^"fe^ hffi*»6-& 
S H S -D P C C H«*»J»*aaftWfcHfi5Uk: 

2lUHI a ett. Node B#HS-DPCCH©Sit** 
[0 0 8 2] ^2HSggO 

«rH S D P If XOfc*©KiS«f«BMK«W(M A 
C-h s)/V5r^ hf^— ^OL-*y h(PDU:Packet Data 

[0 0 8 3] £t\ 01 7M^3^#1LT*^^ 

lCtiLm*?Z>£%. HS-DPCCHCOSflMM^t 
Si^^5ffit5o Node BTUEJbVWK 

*— fWfctt«^*fr*aawfcB«-r*c taut 

IA\> #f£Bjmj:Node B^lgS IR(S 

I R target ) U L _D P C C H TH£^2 n& n >y h 

try hT?«te«nfc±ift*s 1 r(s 1 Rest )t(omtf 

[00 8 4] dCT% HS-DPCCHOACK/NAC 

T-fS©t; Node BiiACK/N ACKJCjtt§@gS 
IR^CQI fcJtr*BfflS I R«*BiS^K^-rSo — 
15, tuIBA C K/N A C K. C Q I tMBtf^ft&R&E^ 
(iDTXjai^n^o "Tftte-fe, Node BliACK/NA 
C KtfSS^tlSiSliAC K/N A c kic*m-*@s 
S I R^J^S I R*Jt«U CQ I IffBtfSfl^nS 

t^itcQ i««c*m-sb«s 1 r^wss i R^it 
Brr^o mmcom^±. *»w-e«Node b^ack/n 
ack^cq i tc^-r^a^s 1 r*b— «cw£-r*fc 

[0085] s i Roi^eisi^Mita 

^■f£o -r*fe"5. Node BttUE»V7hAVK*- 

[0 0 8 6] ^ 1 7 (i±(sl[B«TO«**JaiJ«:^3V>T, 
Node B^giS I R(S I Rtarget )£2W|pJ$!l;£S I 
R(S I Rest )t<DM^fflV^T*^O^SfiWC«fcS3l 

mmti*7*vhm*&5£'tzm*:^'iro cct% ess 
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LX—-DCOS I Rffi<OM#2dBW±> 4dBWTTfen 
If, 2»73lS)jM^S^* y-t v HI* 2dB£ LTU E<£>2* 
#fr&fI»7^g{IS*>*:7-b-y Hi2dBf£ttJgiin^-ar 
-5„ S0[gW(a4. 6. 8dBfC«LTt,HSIk:iSffl$n 
3„ — ^ *fH8T-fiS®S I RtUL.DPCCHO 
S I R b(Dm**7izy.h tLTftfeLTH S-DP C 

UL_DPCCH, UL_DPDCHOJM<im^aBt#© 

[0 0 8 7] S3ti01 7(DJ:5tC^?nfc^<ia^ 

m3?lt. *7-tvhmtf0. 2„ 4, 6dBcD4@ 
&<DT% *7t7 ht*2 tT'V H-tSStSCt^T* 

*!7-fe-y hfiKOGiMJf>y h^nfn0 0« OK 
10, 1 lttt^itSiltfct-fSc 20 
[0 0 8 8] 



K3] 



RS-DPCCH power offset 


esse* h 


0 


00 


2 


01 


4 


10 


6 


11 



[0 0 8 9] *58W©S2^ffi0J«Node B^Bl 7i: 30 
m 3 <Djj&-V&& LftHS-DPCCH (D^MMtl * 7 
■by Mf y h^MAC-h s P D U h h U E-vBM 
-TSjfrfcfr&ffifltU tufBMAC-hs PDUOSBfi^H 

1 8lc^mLTWtW?Z> 0 mi 8tt*»WOffiO*«08 
&Cd:SMAC-hs PDUOiMSUcitfe§o 

[00 90] Bl8«:#Itntf, MAC-hs PDU 
M A C - h s^vF— 7^— 18 1 1 MAC- 
hs S D U (Service Data Unit) +M AC-hs 
yt-^-f-^H 1 8 1 3 C R C (Cyclic Redund 
ancy Check) 7^-;bF 18 15 ^^r^Oo tufSM A C- 40 

hs^\7^-7>r-;l/Kl8l Ki*o<J:5 4^1t 

( 1 ) fiftJUfe :MAC-hs SDU1813 <D&9cM 
ffi*3.-0»giJ^PT**5. 3 If y htffiJ^T£>nSo 

(2) eiM^— ^>X#^(T S N : Transmission Sequ 
ence Number) : ®5feHSfi[^^— "t?M AC-hs SDU1 
8 1 3 ^flSiJIJ (re-order ing)^tlS 4: — 

So 

(3) SID_X:MAC-hs SDU18 13W so 
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t^MA C - d (MAC dedicated) PDUOl^^^ 
x#@cDMAC-d PDUi^Clt§MAC-d PD 

So 

(4) N_x : x#@c0MAC-d PDUi^ItS 
MAC-d PDUOfg^^L. 7e^h^fiJST6n 

So 

(5) F(Flag) : Ffiltfl fCi^?n§^ ^07-< 
— ;l/ WMAC-h s S DUT*&SC£:^U Fffi^ 
0tC|^^nS^&(i:^7^-;l/F^S I D-e&sc 

k«*t77mSo i h^sij^Te>nSo 

(6) S I D.MAC.C 6 0 1 : S I D_x tmW4 

w*tfsaEs i D_MAc_ci*iit§o 

(7) C_I 6 02 : N_x£F£<Dft£I^U^-rX£r 
Ix, MAC-hs PDUfclMAC-h sSJflMryfe— 

2*lS 0 SflttMAC-hs^y^-OWN.xSi^ 
tffeSSbftffitfSfiSnSfc, MAC-hs PDU 
tMAC-h s.«W^y-b— ^#*tiTV>*kWBf'r 

0 0 0 000" IcB^tSo L/ctfoT. C.Ui^tC 
"0000000 1 " tCK^SftSo 

(8) MAC_hs»l»^7-b-y:MA'C-hs SD 
U O^fcffiH U MAC-h s W»/<— h *\ v £f (cont 
rol part header). "7^^ (Flag) 6 0 6MMAC-h 

s fflffl^U— H (control payload) 6 0 7 frZ>Wf£Z 
ns 0 liuf2M A C - h sMWi—h^y?— 1**477 
-f-;l/F6 0 4 h^-rX^— ;l/F6 0 5 7^-;l/F% 
<&fro CCT% HSfB^-f^^— ;l/F6 0 4&BUIBMA 
C-h sSUfflJ^y-fe— yoWSSl, 3e7hfr64 
S 0 mE*477^(—JW6 0 4fi^<0^4tC^bfcac 

[0 0 9 1] 

«4] 







000 


HS-DPCCH power offset 


00 1 


Reserved 


0 10 


Reserved 


0 11 


Reserved . ! 


10 0 


Reserved 


10 1 


Reserved 


110 


Reserved 


111 


Reserved 



[0 0 9 2] m&V4X7>(-)\'\ : § 0 5teMAC-h 
e-y h^fiJ^T^nSo mZ77?6 0 A c 
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-> ? 0#fioIS^^*ro tufgMAC-h sfflffl 

^n-K6 0 7teMAC-h s SUSP* 

x-***g^-rs3s#T*&s 0 

[0 0 9 3] 01 9B*SWOS2HttH»Lj:5MAC 
-hs PDUOffltOijI^L/ciT^o il 9T 
Ji. 0 1 SlC^LfcJcSfc: S I D_MAC_C 6 0 1 £ C 
_I 6 0 2lt»*ffiffl^f, MAC-h s PDUtCMA 
C-h sfflm*v*—isfftt?&fr&fr&ttrc&K: 

l e*y h©C_F77^6 0 8%ftfflt5<:i:i^t 10 
So fufBC_F:7^6 0 8teMAC-h s PDUOi 

3t->— ^>XS^T S N feffi«-T£<l 

So MIHC_F75^6 0 8KJ:9}gSSftfcMAC-h 

sBH^f-fe-yiiMAC-hs SDU<0«Sa3»±Bll 

-e#s 0 

[0 0 9 4] llT\ HufBMAC-h sWUP^n— H 
OlWfcO^TRitSo MfSMAC-h sSJW'Wu 

— KttMBMAG-h s»J»;*y-fe— ^OfflHfc«fcoT 20 
ft«?h«o SSfBMA C-h sSJW'Wp— K 
<D«^iH2 OJC^LfcjiOTfeD, B2 0%#JKLT 
MA C-h s n- FO«tf SBfflat 5o 

[0 0 9 5] 12 Ott*^9^2j|fifi0atCj:SMAC 

- h s n — K (control payload) E>«ii*^ L fc 

HS-DPCCH power offset£RS£ftT:l5?K §3^5 
^ffiT^^n/cH S - D P C C HOfc&OjMflS^ 

So 02 OOU^X^-f — ;l/KfcttMAC-h sftjffl)^ 30 
^fD-KO^X 2lf7h^St "0 0000000 
0 0 0 0 1 0" tflfAStU 7^774 K lc J±:&0 
MA C-h s»J»^ry-b— ^OfipftpISJciSUTSBe* 
nSffitfffASnSo ifusBMA C-h sfliOT^ 

^D- Kff^lclttH S - D P C CH©ft»©Sfl** 
7t7blf7 h^JfA^nSo 

[0 0 9 6] 02 1 Mode BgfMiit'feo 
T. UEfr6Node B^gi^tlS U L_D P C H t^tl 

M^t§70 7^^t/cit^l)o §2 1^# 40 

M*r*u£> y>T-t2 1 0 1 ^m^r^m^nrcv e& 

&0{1#«R Fffi2 1 0 2 ^ilCTSjg^ (Baseband) 

©RF«#fcgE«snfcgL «n«2 1 0 3-eansn 

So 

[0097] .%8bxmi2 1 0 4 ouAA^aaa&tts 

2105. 2106, 21 0 7T«^Wo itGfffi£ 
tt»S2 1 0 5Ti$ffl£nS^>*;M^fte01 4 CO 

ttttsi 4 0 4-cffiffl*n*^-v>*;i/RF^i:ra— -ea& 

0. HulffiaSK»»2 1 0 6Tfffl$ti§ft^;l/?f§ 50 
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(5:01 4C0t£^i§l 4 1 2Tfffl$n§ft^;l/^ 
fcH— "C*!K BufEi£ffif&§§2 1 0 7T(|ffl^tl§ft 
>*/l/|5#»iH 1 4 Offitfcfg 1 4 1 8TM£JB2*lS^ 

m*<DX\ HufSSMKtS:S2 1 0 5. 2 1 06. 2 1 0 7 
T^ffi^^nfcM^tiUL.DPDCH. UL.DPCC 
HRtfHS-DPCCH£^£nS 0 Bufffiffiffi^^n 

/cUL_DPccH«fWi2 1 1 lt-j tmnzti 

T*SflMffc:*7ES*l*o HUfE§£&UL_DPCCH<I 

«j±a!^sffc«2 1 1 9 tmmm-2 1 1 2\cxtj^n 

So 

[0 0 9 8] 'tWHa!*aft;«2 1 1 9«UL_DPCC 

£©rc6©/W0 7 hfl^2 1 1 4 0^*Eg'JUT^^ 
>^/l/*SS2 1 1 8 tft>*Mffi^S2 1 2 5 
tcA*j£-£So mme^>*/l/ttfgi&£#&2 1 2 5te* 

5£§§2 1 2 5t±UI3/Wny h<I*§2 1 1 4*^i»I^ 
n/cSIRi:igSI R^OM^rtfSLTBuieS^ffiW 
4tJ:0**v^*WgiJT*o e3t«*»0£«2 
1 2 6tiBl 7£«3 07?5£fcJ5irCffiifBS I R^i^ 

&nm*ikm\sTm5fammnti*7*iv vmz 1 2 7 

[0 0 9 9] Buia^ j vv*;i/Jt^S2 1 1 8tcx^j^n 

fc/Wnybff 2 1 1 4&UEfr£>Node B£T*<D^ 

^882 1 1 8TfWSttT*J*«2 112. 2108R 
tf 2 1 2 UcA^I^nSo KEU L.DPCCHttS* 
«S2 1 1 2^A*^nT^-V>^;l/«S«§2 1 1 8T» 

;i/«^fflk*iiE*nT»^afb«2 i i 3fcA*sn 

So Suf BiM^Mftfi 2 1 1 3Tt±fi3iBUL_DPCCH 
^ilCTg^l^nS^CD-9^, /WDyhff2 1 1 
4»>/cTPC 2115. TFCI 2116, FB 
12 11 7 %j£^fi{t;-rSo itufBTPC 2 1 1 5fc»H 
T^ft^fim^MWc. TFCUiUL.DPDCHO 

ffi^nso mmwm2 1 0 4oa*e^±issffi««2 

1 0 5t?j»l£»$nTUL_DPDCHO{i#tC«7C$ 

nso mmmwM^ 2105 ttweu l_d p d c 
m^rcmvmmm*) f£< 0 mmyt^ntcv ldp 

DCH{Hftf:3g»»2 1 0 8Wty*;i/i$iii:SI 

snftft, area 2 1 0 9T^^^nfc^-v>^;i/??F 

2 8fc«7c*tiT±ffiisBii^g2g^nso mmmm2 
1 0 4<om*«^ti3asa*«2 1 0 7t«KntH 

S-DPCCHOf^Ci^W^ HulBiSSfi£»»2 
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1 0 7 &H S - D P C C H*K^fcffiO«^*8l?>|£ 
<o lulSHS-DPCCHti^»^2 1 2 lTftV^ 

;vmj£$%2 i i 8frz>mt}Ztirc**>*fomj£mtm 
i^ntft^MM«^nfc^ m&mit&2 1 2 

2^Ii;TACK/NACK2 1 2 3RtfCQ It»$g2 

1 2 4£j£^g{t:£n3o -T^:t?^> ACK/NACK 
#§{I2nS*:#t£ACK/NACK2 1 2 3tf. ffiO 

'awB«ffgi?nsfcftiCQiiwi2 1 2 4tmm 
2ns 0 

[0 10 0] H2 2&*fm<D&29MO!ttCf£VTHS 10 
-DPCCHWcfe^IlM7-fe7 M£* h#MA 
C-hs PDU. -Tftfc^. HS-DSCHT^n 
«*&<DNode B2Sfi««^LTV*So HS-DSCH^r 
aUfc«*lRl*a/^y hv^-^2 2 0 1 £££>lC^2 

5liMAC-hs P D U±ric« 2 2 2 3 fc:A*£ftSo 
IuldMAC-hs PDUSE0tS2 2 2 3 &HufEB3S> 
7hf-^2 2 0 1 fcl»IE36««**7-fe-y Ffil2 2 1 
5*fflO^TBl 80«fc54IM*tSMAC-h s P 20 
DU*4ffit5o COS. MAC-hsMK^P-H 

[0101] tulBM A C - h s PDU£/£i§2 2 2 3<9 
ffl*«*fW»2 2 0 2T«H9ffcStiT*3H»fb5/>*:;l/« 

2 0 3&cA*;£n. BuffiW hv^^>^*gP2 2 0 3*4 

BB(T T I )^Mfa^>^;l/^e^T^Si/>^;l/^^ff 

U— 2 2 0 llCXtl'ZtlT'f — U — tf> 
df*ftfcSL ^Hg§2 2 0 SteBMraStlSo tuie^ii^ 

220 5«tuieA*^n/'c>rv^— u— 

^QPSK (Quadrature Phase Shift Keying). 8 P S 
K(8-ary Phase Shift Keying) XtiM-ary QAM (Quad 
rature Amplitude Modulation) fit^l IZ L T fc? y hX 

n. t£^f§2 207 ttiaBziooe^ hx h y— a*ri 

IB. Hul5ffi«S2 2 0 7^60—0(0 Ify hXh'J— A 
K Qfi§tt*»«2 2 0 8 2:{fD»i2 2 0 9tJ:oT 

xhy— i*ffi*fiB»«2 2 1 otiotf'vyMffi 

S{I^£oE#tf*J^e£:S 0 #ufB*lfti§§2 2 1 ootH 
*ttStf*W«2 2 1 1 Wt>*;WO» 2 2 1 2 hit 
S^n§ 0 l»IE^V*;l/*iJ#ttHS-D S CH©iS« 
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[0 10 2] D L.D P CH^rilUTe^^n^^— * 
2 2 1 6fifi^S2 2 1 7T^*>*;l/^ft£tU U 
-hv^^>ya52 2 1 8 te«fcoT«®*-* 

1 9T»-f U— lfvyS*Ufc«. ^HS82 2 2 or* 
^Si^nSo iu!3SE»S2 2 2 OtOfflMHS-D S C 
HJM^2 2 2 2. T F C I 2 2 2 4. /Wa^y h 2 

2 2 5. TPC 2 2 2 6 £ £ felC^fiftSi 2 2 2 7 

IBvr^y hXFU-A«S/M5»M^«52 2 2 8^"0(7) 

fcO!BSEtt*W-r*o COIR. MGttffi«2 2 2 9*6 
OZOOKyhXhy-AK Qfl#lifg*«2 2 3 0 
t huWm 22 3 lWo T-o«gX h U - A £ L 

xthijznzo ttEa*»xhu--Aa*tt®Rj«8 2 2 

3 2 ICcfcoT^y yo#{4TlS^®Rl 3— F n 
TffiOigfnn- F««ffl-r*««i:©E»««flIllBtea: 

So tmm%]%*2 2 3 2<Dmtnmzfmwm l 2 2331* 

*-fr>*7l40»2 2 3 4 £igS2n£o 

[0 10 3] — 75\ ^2 2teSHCCHO/c#><D£^ 
H*^-To H S - D S C H»J8H«*2 2 3 5 l±m/&M 
m®m2 2 3 6lC<fcoTr -0<D\*v hXhU-A^ft 

^nt«;M2 237 -?st«;£ftfc«. m/fftgM82 2 

3 8 £ftaffa2 2 3 9UlJ:oT— oOflBRRXhU-A 

fcsa»«n* 0 bJI5*p*«S2 2 3 9 0«xttm£K*fif& 

»2 2 4 0JC«fcoT^^y©#(ftTaaRiSa3— Fi:« 
iIH2 2 4 1 T*^-V>*;l/f»tf#2 2 4 2 
^Sg^tl^o tufE3£S*&2 2 1 lfr6ffi*Stl«HS 
-DSCH{I#. 0uf2flt»»2 2 3 3A^ffiASnSD 
L^DPCHfi#atfWI2*W«2 2 4 l*6ttl*«tl 
5 S H C C Hif tt*JHl2 2 4 3"e*»*nft«, 7 
2 2 4 4»c<k-3t7>f;Wy^snSo tufB 
7-f;l/*-y>yfi§«R Fgtf2 2 4 5T*R F 

K:aj»stifc«. 7>ft2 2 4 6*aura««n 

So 

[0104] I23(ii2 2<D«iSfctt&LT*f8W^ 
IB 2 HfiBM^ <fc S U E bftHT?* 
So ^2 3^#srrtuf. TyJ~f2 3 0 1 £tj!1;T§ 
f^n/cRF R F952 3 0 2 ■eMEWHM' 

^gftSnfcft, 7^rM-2 3 0 3tCcJ:oT7^;^ 
U>^tlT=O£0a5SfilS2 3 0 4. 2 3 1 6. 2 3 
2 7tc9l*a^tlSo BufSffiSfilii 2 3 0 4T*(i:H S-D 

scHf§tfHiAsn, Hutsa?ri?p§§ 2 3 1 6t^dl 

_D P C HfWUSStU TOEi»B»»2 3 2 7 Ttt 
S H C C HOTtfUASW. HufBa?ilftJt5 2 3 0 4O 
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t QmmzmkWL^ 2 3 0 6 i/*Mt^- k ^nt 
*snTaH6tt;sn*o Buiaa5tgfo§§2 3 1 6<o*giit& 
m*M**>'*rt/5MiW2 3 1 7{cx^rmmm^(D 1 

mtwmsz 3 1 8T^-v>^7Ht^-K^^»^n 
1 m^tm&m^coQmmcftmztu tuts 1 10 

[0 10 5] Mf ffigffif&Sg 2 3 1 8fc:£oTi£i£f&Sn 

i m-^ k Qmmzm&mitm 2307 icgi^n. ss 

f23S^S{ti§2 3 0 h<1^2 3 0 8£rtftfj 

■T^o iufB'Wn-y hfl^2 3 0 8ttft>*;MtSa 
2 3 0 9fcfflira«tiTJR«^^>*;i/Jc<fcSSft«l^* 
acfc^^>*;i/»^<l^^^>*;bffiffli§2 3 10. 

2 3 1 9. 2 3 3 OlcWtwr^o tufB^-V >*;l4i«S 
2310. 2319. 233 0 tesufB^-V >*;l/*^te 20 

*ffl^t«»f ^ >*;wc±*ii*}Mt*o flutes 

* 2 3 1 0»H S-D S CHcO-r-^^r- 

ooty hXhU — AfcLTfflrtU iufB^-Y 
fflS2 3 1 9(iD L_DPCHt0-r-^^ZlO(7)tr^ h 
X h U - A £ LTffl* U f5IB^ >^7l/««ffi 2 3 3 
OfiS HC CHOf- ^ZlOCDtf y hXh'J-A^L 

Ta^j*r^o Msij«»a2 3 1 1 o^tr^ hx 
hu— Ahbrm^^nrcHs-D scht-^^-o 

3 1 O<0 If *y bXhU— L>£lsTmt)~$tircS HC 30 
3KWtCf3l2H S-D S C H£»-r*»J«flf?B2 3 3 2 £ 

m^TSo mcM/a^JX8t«2 3 2 oi±-o©e* b 
x h u — i±£ vrmji^tircD l_d p c hcd-t— 

— ooif >y hXh'J-A^«^ Wi3M/*9J«» 
12 3 2 OOm^Jlf hX hU-AttiS»«ftS2 3 2 
UC^oTTPC 2 3 2 2. TFCI 2 3 2 3MH 
S-D S CUm^Z 3 2 4tCttJ^^tl^o Su 
lS»^«{t«2 3 2 1 &m&n<t*mKTMJ5faT-2 
ffi^m^L. tulBW7?ia'r— *<i^ti:«WS2 3 3 40 
3. x-O* — "J— /*-2 3 3 4&tf^l§§2 3 3 51c 
cfcoT^^^;b«#fk^nT)K&|qlffiffl#'r-^ 2 3 
3 6£tB£l2*l&o 

[0 10 6] MIBM/IS5>M^*S2 3 1 lfiHS-DSC 

«ffl«2 3 1 2. f^^-'J-A-23 1 3&tf«*t 
§§2 3 1 4 tCfcotf t ^M^^ntM A C - h 
s PDU«»B§2 3 2 5lcfflin^£ 0 MfEMA C-h 
s PDUJBSJS2 3 2 5tiH2 2T*IKWbrcMAC-h 
s PDU4SS2 2 2 30a?jag^T-5o *Tftt>*>. so 
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fyfBMAC-hs PDU^g§2 3 2 5lif&lB«^S82 
3 1 4A^&ffl**nS-7 ? -*^6lfiffa/^^ hx-^2 

3 1 5£HS-DPCCH<Dfc*6^MS;b*:7-b*y h 
§2 3 2 6^»tHf5gltfe^o tufS^#a^^7«fe 
*y h<i2 3 2 6te0 1 9T*teraL/cMAC-h s WW^ 

stc^oTfflm^n/c^a^^-fe^y hi«bii 6ic 
^ b fcWlc mm-?z>££^£*), HS-DPCCH* 

SP 1 6 2 2*iKJIBaS«***7-fey h<B2 3 2 6*fflt^ 

[0 10 7] 02 4HX/02 5«*«MO*2*fifi«fltC 

BRtfUETf?t)tl§$yai85n?r^Lfc0T*fe^o 
[0 10 8] Uti^Cii. 02 4teNode BtfiSWl&Jiii 

«>^»jWiSKn*^LfcBi"efe*o a 2 4 «#Bg-rntf . 

Xf7^2 4 0 1 *BSJ6kbTNode B tiXx*y ^2 4 
0 2TSiLftHS-DPCCH(0S I R*8H^rSo 
mJfBNode BI±Z>tV72 4 0 3 T*fufB$J>£ 2 nfc S I 
R^BISI R^ritKbTSl 7 k^3 0ct ? ICH S- 
DPCCH^/c46^3MMS^^-tr^y Mf*y b^ifcTT 
So ^<£>^> Xf7y2 4 0 4T*fufBNode BtetufB3£ 
M«^^-b^y htT^y h^S&lTSfc&OM A C-h s 
MM* v 2>o tufBMAC-h sfflffl*v 

-t—is<D—mi£m2 O^bfciiD-e&S. Xf^^2 

4 0 5T*f5IBNode B te: ±(iFgJS ^ ISflt <£tifct*try 
h £ M A C - h s Um* -J ir-^SoLTM A 
C-hs PDU^Mt^o tufBMAC-hs PDUO 
WltiHl 8i:Il 9&c^bfcSDT*&3 0 ttilB 
NodeB^fufBMAC-h s P DU%f3-f>f >^"bT 

U — tTV^bfc^. HS-DSCH^IUTU 
EmeSLTXf7y2 4 0 6T-r-^TO«lft*«7-r 

So 

[0109] 02 5&\}Etfmj3fammmtj*7'ty h 
m%mm?%rc&<Dmfflffin*7FisrcmT*&%o 025 
&0mfrni£s xt7^2 5 0 1 ^itetitxf^y 

2 5 0 2TUE(iNode B^g2lb/£H S-D S C H*S 
m-TSo f^tl SufBU E \&7s7 L y~f2 5 0 3 TtufBH 

S-D S CH^rjlCT^flbfcMA C-h s PDUA^ 
SflM7-b7hf^tBt^o XT772 5 0 4T* 

DPccH^iiMiiu WE»si^tirc3S«« 

^TtutBH S-D P C C H^e^-TSo XT7/2 5 0 

5whs-d p c cHtc^-rsjUftw^^s-rs-r 

[0 110] 

[^^^] ±a?b/ccfc-5^. *«WtilS5SIiS7?l^^ 
^^y h»gKa«ffiffl-r*»»il«2/X'rATe3ROU 
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£IC*31^T. Node B£U E£(Dmt£Bj£%:vjmc-?Z> 
m&tttt&o HufSNode B£UE£<Dffl<Dm 

WS$i%BSt&3£?&Ctl£& Node B£UE£0) 

[0 111] &L±. «f*waH««fc#HILT»«8bfc 

[01] H S D P A -tf- if x*3£S-raSWBM5';* 

[^3] h s d p a -9— e^*^a-rs^»fflffl5/x 

[04] /\> K*— ttSElcffi«-r*»»filB*k:* 

[0 s a] h s d p A-9— e x&^cm-tz&mmmis 
&#j^L/c0-e;fe£o 

[0 5 B] H S D P A*-lfX*Sat5»lifl^ 

£W]£r^L/c0T£>& o so 
[0 5 C] H S D P Atf— lfX*£a-r*#Hffl«S/ 

[0 5 d] h s d p a*— ex*£«-r 

[0 6 a] h s d p a-9— if x*^a-rs»»i5ims/ 

XfATH S-DPCCHOAC K/N A C KflMBJC»"r 

[0 6 B] H S DP AV—}±7s%:3LmT&&W]mmis 40 
XfATH S-DPCCHOAC K/N A C KflWBfcJM- 

[07] *»wofB i namtc&zmxmmm**}* 

KM* £ ©BOS/ ^ U >^^l/ciTfe5o 
[0 8 A] H S D P A If X*£«-T 

xfAoi*s^H s - d p c c H^acxeiM^n^ 

A C K/N A C K«Wgijr*fc»<DBBWl«»ft-r*« 



38 

[08 B] H S D P A -9-— If X*^a-TSS«!fi»i^ 

XfAOSift^HS-D P c c H^jscxes^ns 

ACK/NACK*wgij-rsfc«xDBHia*8t^-rse!i 
[08 c] hsdp Ai^ex*£s-r*#»i§ms' 

X^AOSflkS^H S-DPCC H^ilUTgi^n* 
A C K/N A C K*WgU-r«fc«)OBff»«:8iS"r*ff9 

[0 9 ] *%H<DSi l Uttffllc «fc *3^ftas««rt * 

[010] *56Wo* i ^sseutc £ affi&iaasffl«* 

Lrc0T*fe^ o 

[01 l ] l *fif§Wc£ *aWnfcii!««*i 

^bfc0-efe^ o 

[012] imm<om i *^ici6tT»iwttTff 

[0 13] r|OMK:«CTMHHMf« 

[014] *sw<os i mfamicfoVTmt&mT~?it> 

[015] *»B<DSB l gSffi«K.ECT«*®©af« 

[016] *ftw<om i AMMtcisuTtfim^oai 

[0 17] 2 UT±fifflW"CO 

[018] *5SB*>Si 2 ftmtc^CTlffiMKHM 
MP/^yhf->a-yKMAC-hs PDU)*ffSi 

[019] 2 xmiciscTxa^aM 

[02 0] *»WO»2*«i«»Cffii:TMAC-h s 

[021] *»sB©» 2 inmtcjsuTXJAAosfli 

[0 2 2] #«B80«2*«iffi|Krt;UT»fl&»03aS« 

[0 2 3] *»WOfB2*MSffdfcJi5i:TiB**OS« 
SB^bfc0T^^o 

[024] 2 **«K:iSi:Ta«!U81?fTto 

[0 2 5] #»WOfB2*«i«fc:«i:T»ftilll*-eff 
t>nsSJW8K*i^LfcBI"CfeSo 
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HSOPA 



E3UJPCH 

SHCCH#1 
SHOCH« 
SH0CH#3 
SHCCH#4 



HB-DSCH MHGtfUR 



[02] 
iacr 



I S10T*O 


SLDT#1 


I - 


SUJT#*H 






slot#o. | aor#i 




S10T«*-1 






&OT#0 


SL0T#1 










. SUDT#0 | SUJT#1 


... 


aoT#»-i 






HS-OSCH 


SLOT W 


8U3T#1 




8LOT#fM 



DATA 1 


IPC 


TO 


HI 


DATA 2 


PUDT 






[ 


35 B] 







HS-CPCCH 



ACK/NACK 



CO! iRMWnQN 



HSOPA TT1 = N StJOTO 



[S3] 
HSOPA 111" 8 SLOTS 



UU)POCH 



□ATA 



DATA 



DATA 



1 SLOT 



UUDPCCH RUJT|7Ra 
KS-DPCCK 



i|tpc|fi0i| 



TO 



IPC FUJI TK3 



IPC 



ACKfcACK 



[04] 



.401 



RMS A 



mcA 




DPOCH 



-403 



ansb 



RKCB 



[0 5 A] 

HSOPA T71 ° 3 SLOTS 



I | OPCCH | OPOCH | DPOCH | 



DUDPOH 
SHOO* 
HS-DSCH 4t1 



^419 



me a] 



[06 B] 



3 



ACK 




SRNC 



r 402 



[07] 



^703 

ACTIVE SET UPDATE 



ACTIVE SET UPDATE COMPLETE 



[08 A] 



•x NACK 



801 



NACK 



UE' 



r 419 



V* 9 

X ACK/NACK 
D&CBCN THRESHOLD 
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15 C] 



[08 B] 



HS-OPCCH 



HS-OPOCH 



AOtfNACK 



COJBTORUATON 




COJBKniATON 



802. 



v *NAOC 



*ack' 



601 



DTfc\ * 

N ACK/NACK 
DH3SJ0N THRESHOLD 



[011] 



[08 C] 



[09] 



BOZ^ 



v x NACK 



SRNC' 



r*02 



N00EB1 ' 



ACK' 



DTX \ 
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1 Title of Invention 

APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING 
UPLINK POWER OFFSET INFORMATION IN A MOBILE 
COMMUNICATION S YSTEM SUPPORTING HSD PA 

2 Claims 

1. A method for transmitting by a radio network controller (RNC) a 
power offset for controlling transmission power of an uplink high speed 
dedicated physical control channel (HS-DPCCH) when a user equipment (UE) 
enters a handover region, in a mobile communication system ind uding the RNC, 
a Node B connected to the RNC, and the UE located in one of at least two cell 
areas occupied by the Node B, wherein the Node B transmits data to the UE over 
a high speed downlink shared channel (HS-DSCH) and the UE transmits a 
response injormation indicating reception status of the data to the Node B over 
the uplink HS-DPCCH, the method comprising the steps of: 

informing the UE of a power offset; 

determining by the UE a transmission power increment of the uplink HS- 
DPCCH, if it is determined that the UE is located in the handover region; 
informing the Node B of the power offset; and 

determining by the Node B a threshold value for determining the 
response informationreceived from the UE, depending on the power offset. 

2. The method of daim 1, wherein the power offset is transmitted 
to the UE through a medium access control (MAC) message. 

3. The method of claim 2, wherein the MAC message serves as an 
active set update message. 

4. The method of claim 1, wherein the power offset is transmitted 
to the Node B through a Node B application part (NBAP) message. 

5. The method of claim 4, wherein the NBAP message serves as a 
radio rink reconfiguration request message. 
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6. The method of claim 1, wherein the power offset is transmitted 
to the Node B, using a frame protocol. 

7. The method of claim 6, wherein when using the frame protocol, 
the RNC transmits the power offset to the Node B through a spare field of a 
control frame. 

8. The method of claim 6, wherein when using the frame protocol, 
the RNC inserts the power offset into spare hits in a header field of a data frame 
and transmits the power offset-inserted data frame to the Node B. 

9. The method of claim 1, wherein the response information is 
defined as one of an acknowledgement (ACK) and a negative acknowledgement 
(NACK), and provides different power offsets for the ACK and the NACK. 

10. The method of daim 9, wherein a transmission power increment 
based on the power offset is the response information, and a transmission power 
increment when the response information received from UE is defined as the 
NACK is greater than a transmission power increment when the response 
information is defined as the ACK. 

11. The method of claim 1, wherein the uplink HS-DPCCH 
transmits channel quality indicator(CQI) information for a channel transmitted 
from the Node B to the UE and the response information, and provides different 
power offsets for the response information and the CQ1 information. 

12. The method of claim 11, wherein a transmission power 
increment for the CQ1 information based on the power offset is greater than a 
transmission power increment for the response information. 



(29) 



1#BB2 003-298509 



13. An apparatus for transmitting and receiving a power offset for 
controlling transmission power of an uplink high speed dedicated physical 
control channel (HS-DPCCH) when a user equipment (UE) enters a handover 
region, in a mobile communication system including a radio network controller 
(RNC), a Node B connected to the RNC, and the UE located in one of at least 
two cell areas occupied by the Node B, wherein the Node B transmits data to the 
UE over a higb speed downlink shared channel (HS-DSCH) and the UE 
transmits response information indicating reception status of the data to the Node 
B over the uplink HS-DPCCH, the apparatus comprising: 

the RNC for informing the UE and the Node B of a power offset for 
determining a transmission power increment of the uplink HS-DPCCH, if it is 
determined that the UE is located in the handover region; 

the UE for increasing transmission power of the uplink HS-DPCCH 
depending on the power offset, and transmitting the uplink HS-DPOCH at the 
increase transmission power; and 

the Node B for determining a threshold value depending on the 
transmission power of the uplink HS-DPCCH, estimated based on the power 
offset, and determining response information received from the UE depending 
on the threshold value. 

14. The apparatus of claim 13, wherein the power offset is 
transmitted to the UE through a medium access control (MAC) message. 

15. The apparatus of claim 14, wherein the MAC message serves as 
an active set update message. 

16. The apparatus of claim 13, wherein the power offset is 
transmitted to the Node B through a Node B application part (NBAP) message. 

17. The apparatus of claim 16, wherein the NBAP message serves as 
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a radio link reconfiguration request message. 

18. The apparatus of claim 13, wherein the power offset is 
transmitted to the Node B, using a frame protocol. 

19. The apparatus of claim 18, wherein when using the frame 
protocol, the RNC transmits the power offset to the Node B through a spare field 
of a control frame. 

20. The apparatus of claim 18, wherein when using the frame 
protocol, the RNC inserts the power offset into spare bits in a header field of a 
data frame and transmits the power offset- inserted data frame to the Node B. 

21. The apparatus of claim 13, wherein the response information is 
defined as one of an acknowledgement (ACK) and a negative acknowledgement 
(NACK), and provides different power offsets for the ACK and the NACK. 

22. The apparatus of claim 21, wherein a transmission power 
increment based on the power offset is the response information, and a 
transmission power increment when the response information is defined as the 
NACK is greater than a transmission power increment when the response 
information is defined as the ACK. 

23. The apparatus of claim 13, wherein the uplink HS-DPCCH 
transmits channel quality indicator(CQr) information for a channel transmitted 
from the Node B to the UE and the response information, and provides different 
power offsets for the response information and the CQ1 information. 

24. The apparatus of claim 23, wherein a transmission power 
increment for the CQI information based on the power offset is greater than a 
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transmission power increment for the response information. 

25. A method for controlling transmission power of an uplink high 
speed dedicated physical control channel (HS-DPCCH) when a user equipment 
(UE) enters a handover region, in a mobile communication system including a 
radio network controller (RNC), a Node B connected to the RNC, and the UE 
located in one of at least two cell areas occupied by the Node B, wherein the 
Node B transmits data to the UE over a high speed downlink shared channel 
(HS-DSCH) and the UE transmits a response information indicating reception * 
status of the data to the Node B over the uplink HS-DPCCH, the method 
comprising the steps of: 

transmitting to the RNC a report indicating that the UE enters the 
handover region; 

receiving a power offset from the RNC through an active set update 
message in response to the report; 

increasing transmission power of the uplink HS-DPCCH depending on 
the power offset; and 

transmitting the uplink HS-DPCCH at the increased transmission power. 

26. The method of claim 25, wherein the response information is 
defined as one of an acknowledgement (ACK) and a negative acknowledgement 
(NACK), and provides different power offsets for the ACK and the NACK 

27. The method of claim 26, wherein a transmission power 
increment based on the power offset is the response information, and a 
transmission power increment when the response information is defined as the 
NACK is greater than a transmission power increment when the response 
information is defined as the ACK 



28. The method of claim 25, wherein the uplink HS-DPCCH 
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transmits channel quality indicator(CQI) information for a channel transmitted 
firnm the Node B to the UE and the response information, and provides different 
power offsets for the information and the CO J information. 

29. The apparatus of claim 28, wherein a transmission power 
increment foi the CQI information based on the power offset is greater than a 
transmission power increment for the response information. 

30. A method for determining by a Node B whether high-speed 
packet data is received by a user equipment (UE) based on a response 
information transmitted over an uplink high speed dedicated physical control 
channel (HS-DPCCH) at transmission power increased by a predetermined 
power offset when the UE enters a handover region, in a mobile communication 
system including a radio network controller (RNC) and at least one Node B 
connected to the RNC, wherein the Node B transmits the high-speed packet data 
to the UE over a high speed downlink shared channel (HS-DSCH) and the UE 
transmits the response information representing reception status of the high- 
speed packet data to the Node B over the uplink HS-DPCCH, the method 
comprising the steps of: 

receiving the predetermined power offset from the RNC through a Node 
B application part (NBAP) message; 

estimating transmission power increased by the predetermined power 

offset; 

determining a predetermined threshold value depending on the estimated 
transmission power; and 

determining where the high-speed packet data is received by the UE by 
comparing the response information with the threshold value. 

31. The method of claim 30, wherein the NBAP message serves as a 
radio link reconfiguration requesl message. 
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32. A mobile communication system for transmitting and receiving a 
power offset for controlling transmission power of an uplink high speed 
dedicated physical control channel (HS-DPCCH), if h is determined that a 
UE(User Equipment) is located in the handover region, comprising: 

a radio network controller (RNC); 

a Node B connected to the RNC; and 

the UE located in a cell areas occupied by the Node B; 

wherein, the RNC informs the UE and the Node B of a power offset for 
determining a transmission power increment of the uplink HS-DPCCH, if it is 
determined that the UE is located in the handover region; 

wherein the Node B transmits high-speed packet data to the UE over a 
high speed downlink shared channel (HS-DSCH) and judges whether UE 
receives the data based on a response information transmitted from UE; 

wherein the UE increases transmission power of the uplink HS-DPCCH 
depending on the power offset, and transmits the response information indicating 
reception status of the data to Node B over an uplink high speed dedicated 
physical control channel (HS-DPCCH) at a transmission power increased by the 
power offset; 

33. The method of claim 32, wherein the power offset is transmitted 
to the UE through a high layer message. 

34. The method of claim 33, wherein the high layer message serves 
as an active set update message. 

35. The method of claim 32, wherein the power offset is transmitted 
to the Node B through a Node B application part (NBAP) message. 

36. The method of claim 35, wherein the NBAP message serves as a 
radio link reconfiguration request message. 
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37. The method of claim 32, wherein the response in formation is 
defined as one of an acknowledgement (ACK) and a negative acknowledgement 
(NACK), and provides different power offsets for the ACK and the NACK. 

38. The method of claim 37, w herein the power offset for the NACK 
is greater than the power offset of the ACFC 

39. The method of claim 32, wherein the uplink HS-DPOCH 
transmits channel quality indicator(CQI) information for a channel transmitted 
from the Node B to the UE and the information indicating reception status of 
data, and provides different power offsets for the information indicating reception 
status of the data and the CQI information. 

40. The method of claim 39, wherein the power offset for CQI 
information is less than the power offset for reception status of the data. 

41. The method of claim 32, further wherein the Node B determines 
a threshold value depending on the power offset, for judging whether UE 
receives the data based on a response information with the threshold value . 
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3 Detailed Description of Invention 

PRIORITY 

This application claims priority under 35 U.S.C. § 119 to an application 
entitled "Apparatus and Method for Transmitting and Receiving Uplink Power 
Offset Information in a Mobile Communication System Supporting HSDPA" 
filed in the Korean Industrial Property Office on February 17, 2002 and assigned 
Serial No. 2002-8873, the contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to a power control apparatus and 
method far a high speed dedicated physical control channel in a mobile 
communication system supporting a high speed downlink packet access 
(HSDPA) service, and in particular, to an apparatus and method for transmitting 
and receiving an uplink power offset value to transmit a high speed dedicated 
physical control channel. 

2. Description of the Related Art 

HSDPA brings high-speed data delivery to user equipments (UEs) over a 
high speed-downlink shared channel (HS-DSCH) and its related control channels. 
To support HSDPA, adaptive modulation and coding (AMQ, hybrid automatic 
retransmission request (HARQ), and fast cell selection (FCS) have been 
proposed. 



A. AMC 
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AMC is a technique for adapting a modulation and encoding format 
based on a received signal quality of a UE and a channel condition between a 
particular Node B and the UE to increase a use efficiency of an entire cell. 
Therefore, the AMC involves a plurality of modulation and encoding schemes 
(MCSs). MCS levels are set from level 1 to level n for AMC. In other words, the 
AMC is an adaptive selection of an MCS level according to the channel 
condition between the UE and the serving Node B. 

B. HARQ 

In HARQ, particularly n-channei SAW HARQ (n-channel Stop And Wait 
HARQ), two techniques are introduced to increase typical ARQ efficiency. That 
is, a retransmission request, and a response for the retransmission request are 
exchanged between the UE and the Node B, and defective data is temporarily 
stored and combined with corresponding retransmitted data. The n -channel SAW 
HARQ has been introduced to overcome the shortcomings of conventional SAW 
ARQ in HSDPA. In the SAW ARQ, a next packet data is not transmitted until an 
acknowledgement (ACK) signal is received for previously transmitted packet 
data. This implies that even though the packet data can be transmitted, the ACK 
signal must be awaited. On the other hand, the n- channel SAW HARQ enables 
successive transmission of next packet data without receiving an ACK signal for 
transmitted packet dala, thereby increasing channel use efficiency. If n logical 
channels are established between a UE and a Node B, and are identified by 
specific time or their channel numbers, the UE can determine a channel on which 
packet data has been transmitted at an arbitrary point in time. Also, the UE can 
rearrange packet data in a correct reception order or soft -combine corresponding 
packet data. 

C. FCS 

FCS is a technique for fast selecting a cell (hereinafter, referred to as a 
best cell) at the best condition among a plurality of cells when a UE supporting 
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HSDPA is at a soft- handover zone, which is defined as an overlapped zone 
between Node Bs. When ihe UE enters the soft-handover region, it establishes 
radio links with the Node Bs. The cells of the Node Bs that have established 
radio links with the UE are the active set of the UE. The UE receives data only 
from the best cell in the acti ve set, thereby reducing overall interference. The UE 
periodically monitors the channel conditions with the cells in the active set to 
determine if there Ls a cell better than the present best cell. If there is better a cell, 
the UE transmits a Best Cell Indicator (BCI) to the cells of the active set to 
change the best cell. The BCI contains an identifier (ID) of the new best cell. 
Upon receipt of the BO, the cells determine whether the BCI indicates one of 
them. Then, the new best cell transmits an HSDPA packet to the UE on the HS- 
DSCH. 

FIG. 1 schematically illustrates a conventional downlink channel 
structure of a mobile communication system supporting an HSDPA service 
(hereinafter, referred to as an "HSDPA mobile communication system'*). 
Referring to FIG 1, a downlink channel for a mobile communication system 
supporting HSDPA (hereinafter, referred to as a "HSDPA mobile communication 
system'* for short) includes a downlink dedicated physical channel (DL_DPCH), 
a downlink shared control channel (DL_SHCCH) and an HS-DSCH. 

The DL DPCH transmits information required for an existing code 
division multiple access (CDMA) system (for example, a Rlease -99 system), and 
an HS-DSCH indicator (HI) indicating whether there is HSDPA packet data to 
transmit The HI can be used in indicating SHCCH that a corresponding UE must 
receive the HSPDA packet data. 

For example, when the HSDPA packet data is transmitted by the N 
(=N1+N2) slots (i.e., by the HSDPA transmission time interval (TIT)), the HI is 
partially transmitted for Nl slots and a part for transmitting the HI for the 
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remaining N2 slots is subject to discontinuous transmission (DTX). However* if 
there is no HSDPA packet data to transmit, a part for transmitting HI of all slots 
constituting one TTI is DTX-processed . In this case, however, it is assumed that 
a slot format is fixed in the TTI. When the HSDPA packet data is transmitted by 
the 3 slots (i.e., one HSDPA TTI = 3 slots), the HI is transmitted over a particular 
one of the 3 slots. 

The SHCCH transmits control information needed by a corresponding 
UE to receive HSDPA packet data over the HS-DSCH HS-DSCH control 
information transmitted over the SHCCH includes: 

(1) Transport Format and Resource related Information (TFRI): this 
represents an MCS level and HS-DSCH channelization code information to be 
used for HS-DSCH, a size of a transport block set, and an identifier of a transport 
channel. 

(2) HARQ information: this represents information needed to support 

HARQ. 

(a) HARQ processor number: in n-channel SAW HARQ, this indicates a 
channel to which .specific packet data belongs among logical channels for HARQ. 

(b) HARQ packet number in FCS, if a best cell is changed, this informs 
a UE of a unique number of downlink packet data so that the UE can inform a 
selected new best cell of a transmission state of the HSDPA data. 

The SHCCH can be assigned one or two or more channelization codes. 
Fid 1 illustrates an example where a maximum uf 4 SHCCHs can be assigned. 
In this case, information on SHCCH that a corresponding UE must receive can 
be represented by a 2-bit HI. For example, the UE receives SHCCH* 1 for HI=00, 
SHCCH#2 for HI=01, SHCCH#3 for HI=10; and SIICCH#4 for HI=I1. 

The HS-DSCH is used to transmit the HSDPA packet data. The HS- 
DSCH, because it transmits high-speed packet data, is assigned an orthogonal 
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variable spreading factor (OVSF) code with a very low spreading factor (SF). For 
example, an SF= 16 OVSF code can be assigned to the HS-DSCH. 

A description will be made herein below of a process of receiving by the 
UE an HSDPA service using the above-stated three downlink channels of 
DLDPCH, SHCCH, and HS-DSCH. 

The UE receives a DL_DPCH signal and analyzes an HI field of the 
received DL_DPCH signal. If the HI field was DTX-proccssed, the UE waits 
until a next TTI without receiving any SHCCH, determining that there is no 
HSDPA packet data. However, if it is analyzed that the HI field has a specific bit 
value, the UE receives an SHCCH signal according to the specific bit value, 
determining that there is HSDPA packet data. Thereafter, the UE extracts an 
MCS level, channelization code information, and HARQ related control 
information necessary for demodulation of HS-DSCH, by decoding the received 
SHCCH signal. The UE receives an HS-DSCH signal, and demodulates and 
decodes the received HS-DSCH signal using the extracted control information. 

As described above, m order to demodulate an HS-DSCH signal, the UE 
first determines control information by receiving a DL_DPCH signal and an 
SHCCH signal. Therefore, in FIG. 1, start points of the DLJDFCH and the 
SHCCH go in advance of a start point of the HS-DSCH. 

FIG. 2 illustrates a structure of a DLJDPCH determined by adding an HI 
field for an HSDPA service to fields for an existing downlink data service. 
Referring to FIG. 2, files for the existing downlink data service include a first 
data field Datal, a transmit power control (TPQ field, a transmit format 
combination indicator (TFCI) field, an III field, a second data field Data2, and a 
Pilot field. The first and second data fields Datal and Data2 are used to transmit 
data supporting an operation of an upper layer or data supporting a dedicated 
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service, such as a voice service. The TPC field transmits a downlink power 
control command for controlling transmission power of a UE, and the TFCI field 
transmits transmit format combination indicator information for the first and 
second data fields. The Pilot field transmits a pilot signal, as a previously agreed 
symbol stream, for estimating a condition of a downlink channel by a UE. The HI 
field for the HSDPA service can he created by puncturing, for example, a part of 
the first or second data field. 

FIG. 3 schematically illustrates a structure of conventional uplink 
dedicated physical channels in an HSDPA mobOe communication system. 
Referring to FIG 3, an uplink dedicated physical channel includes an uplink 
dedicated physical data channel (UL_DPDCH), an uplink dedicated physical 
control channel (UL_DPCCH), and an uplink high speed-dedicated physical 
control channel (HS-DPCCH) for supporting an HSDPA service. The uplink 
dedicated physical channels are assigned unique channelization codes, for 
separate management. That is, for the HSDPA service, HS-DPCCH is defined as 
a new uplink control channel by assigning a channelization code instead of 
modifying the existing uplink control channel. This solves a compatibility 
problem with an existing system and a complexity problem of a channel structure, 
which may occur when the existing uplink channel is modified. The reason that 
HS-DPCCH can be newly assigned for the HSDPA service as staled above is 
because In the case of an uplink, channelization code resources are so sufficient 
that O VSF codes can be assigned to all UEs. 

The UL DPDCH transmits upper layer data by the slot (or slot by slot), 
and the UL_DPCCH transmits a Pilot symbol, TPCI bits, a feedback information 
(FBI) symbol, and a TPC symbol by the slot. The Pilot symbol is used as a signal 
for estimating a condition of an uplink channel by a Node B, and the TFCI bits 
represent a transmit format combination of data transmitted for a current frame. 
The FBI symbol represents feedback information when a transmit diversity 
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technology is used, and the TPC symbol is used to control transmission power of 
a downlink channel. A spreading factor (SF) of OVSF codes used for the 
UL_DPCCH is fixed to 256. 

The HS-DPCCH transmits a response signal based on whether an error 
has occurred in received high speed packet data, arid channel quality indicator 
(CQ1) information. The response signal is divided into an acknowledgement 
signal (ACK) indicating non-occurrence of an error and a negative 
acknowledgement signal (NACK) indicating occurrence of an error The CQI 
information is provided to a Node B by a UE to support AMCS for the HSDPA 
service. If it is assumed that 3 slots constitute one TIT, the ACK/NACK is 
transmitted over one of the three slots, and the CQI information is transmitted 
over the remaining two slots. Transmission of the ACK/NACK or CQI 
information is not required. The ACK/NACK field or CQI field can be subject to 
DTX during transmi ssion . 

FIG. 4 is a diagram illustrating a UE located in a handover state in a 
general 3 rd generation asynchronous mobile communication system. It is assumed 
in FIG. 4 that 3 Node Bs exist in an active set of a UE, and of the 3 Node Bs, a 
Node B#l 405 and a Node B#2 406 belong to the same radio network controller 
(RNC) 402 and a Node B#3 420 belongs to another RNC 404. In FIG 4, a radio 
network system (RNS) refers to an RNC and Node Bs controlled by the RNC in 
the 3 rd generation asynchronous mobile communication standard. An RNS A 401 
includes the RNC A 402 and its associated Node B#l 405 and Node B#2 406 
controlled by the RNC A 402. RNS B 403 includes the RNC B 404 and its 
associated Node B#3 420 controll ed by the RNC B 404. It is assumed herein that 
the RNC A 402 is a serving RNC (SRNC) and the RNC B 404 is a drift RNC 
(DRNC) 404. The "SRNC" refers to an RNC thai manages a service of a 
corresponding UE and take charge of a connection with a core network (CN). Of 
RNCs handling data from the corresponding UE, all RNCs except an SRNC are 
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A detailed operation performed by a UE in a handover state will be made 
with reference to F1GL 4. Referring to FIG 4, a UE 419 moves away from a cell 
#1 407 while receiving an HSDPA service through downlink channels 411 of 
DL_DPCH, SHCCH, and HS-DSCH. Of course, the UE 419 transmits DPDCH, 
DPOCH, and HS-DPCCH over an uplink- In this case, the UE 419 performs soft 
handover, if strength of a signal received from another cell along with a signal 
from the cell #1 407 is high enough. The UE 419 continuously monitors signals 
received from several cells and includes (or registers) cells with high signal 
strength in an active set. As a result* the UE 419 includes a cell #2 408, a cell #3 
409 of the Node B#2 40S and a cell #4 of the Node B#3 420 in the active set, as 
illustrated in FIG. 4. As such, tbe UE 419 simultaneously receives signals from 
the other cells 408, 409, and 410 over DL_DPCHs 412, 413, and 414 along with 
the signal from the cell #1 407. 

In this handover state, tbe UE 419 receives DL_DPCHs from the other 
cells #2, #3, and #4 in the active set as well as DLDPCH, SHCCH, and HS- 
DSCH from the cell #1 407. That is, the UE 419 receives SHCCH and HS -D5CII 
for the HSDPA service only from the cell #1 407. This is because the HS -DSCH 
does not support soft handover. The reason is because in implementation, it is 
difficult for the other Node Bs 406 and 420 to analyze a packet data transmission 
state of the Node B#l that transmits high-speed data, and subsequently transmit a 
data packet. The UE 419 performs soft combining on DL_DPCHs from the four 
cells 407, 408, 409 and 410, for analysis. The term "soft combining" refers to 
receiving by the UE 419 signals on differ ent paths through corresponding fingers 
and combining the received signals. The soft combining attempts to reduce an 
influence of noises affecting a received signal by summing up the same 
information received through different paths, analyzing the summed information, 
and providing a mullipath diversity effect for the received signal to the UE. In a 
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mobile communication syslem, power control is generally performed on channels 
between a Node B and a UE. However, power control over HS-DPCCH proposed 
for supporting the HSDPA service is not separately performed, but performed in 
the same manner as power control over the ULJDPCCH. In other words, 
DPCCH and HS-DPCCH have a constant power ratio, and if transmission power 
of the UL_DPCCH is increased or decreased due to power control, transmission 
power of the HS-DPCCH is also increased or decreased. The transmission power 
of the UL_DPCCH is controlled by TPC, a power control command transmitted 
over a TPC field of DL_DPCH. A problem on power control over HS-DPCCH, 
which may occur because of performing power control depending on a ratio of 
transmission power of the HS-DPCCH to transmission power of the DPCCH, 
will now be described with reference to FIG 4. 

Describing a common uplink power control process in the existing 
Releasc-99, a Node B receives a Pilot signal over ULDPCCH and measures an 
uplink signal-to-interference ratio (SIR) by the received Pilot signal. The Node B 
compares the measured SIR with a target SIR and transmits TPC over DL_DPCH 
according to the comparison result. For example, if the measured SrR is lower 
than the target SIR, the Node B transmits to a UE a cornmand for increasing 
uplink transmission power (hereinafter, referred to as a "power-up command") 
over a TPC field of DLJDPCH. However, if the measured SIR is higher than the 
target SIR, the Node B transmits a command for decreasing transmission power 
(hereinafter, referred to as a '^power-down command 7 '). 

Describing power control over an uplink channel in a handover state, a 
UE receives TPCs over DL_DPCHs from all Node Bs included in an active set. 
If at least one of the received TPCs includes a poweT-down command, the UE 
decreases transmission power of an uplink channel. For example, if the UE 
receives a power-up command from the cell #1 407 and power-down commands 
from the other Node Bs 406 and 420, the UE 419 decreases transmission power 



(44) 



^12003-298509 



erf the uplink channel. Thai is, even though the cell #1 407 supporting an 1ISDPA 
service continuously transmits a power-up command, the UE will decrease 
transmission power of the UL_DPOCH. This means that transmission power of 
the HS-DPCCH in power control is also decreased while maintaining a constant 
power ratio to the ULJDPGCH. The reason that such power control has not 
raised any problem conventionally is because the UL_DPDCH and the 
ULJDPCCB are transmitted to all cells within a handover region, so the RNC A 
402, an upper layer, can perform combining. However, as the HS-DPCCH for the 
HSDPA service is received through only one cell 407, the RNC A 402 cannot 
perform combining. Therefore, the above- stated uplink power control may 
undesirably decrease reliability of the HS-DPCCH that transmits ACK/NACK 
and CQ1 information, which are important to the HSDPA service. 

In order to solve this problem, it is necessary to provide a power control 
method different from the existing uplink power control when a UE is located in 
a handover region. For example, the UE transmits HS-DPCCH at transmission 
power increased by a predetermined value against the transmission power of 
UL_DPCCH. 

To this end, a Node B compares a measured SIR with a target SIR, and 
determines that a UE is located in a handover region or has a poor channel 
condition, if the measured SIR is lower by a threshold value or higher than the 
target SIR. Thereafter, the Node B defines a difference between the measured 
SIR and the target SIR as an uplink power offset value of HS-DPCCH, and 
transmits the uplink power offset value to the UE. The UE then increases 
transmission power of HS-DPCCH by the uplink power offset value before 
transmission. 

In order to perform power control as slated above, a detailed definition 
should be made of a method for detenriinirig the uplink power offset value and a 
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method for transmitting the determined uplink power offset value to a UE. 
Generally, there is a method for transmitting by a Node B an uplink power offset 
value to a UE over a particular field of a physical channel. However, this method 
should always assign a fixed field to a physical channel even when it is not 
necessary to transmit an uplink power offset value, causing a decrease in 
utilization efficiency of resources. 

SUMMARY OF THE INVENTION 

ft is, therefore, an object of the present invention to provide an apparatus 
and method for determining a power offset value of a high speed-dedicated 
physical control channel (HS-DPCCH) for a user equipment (UE) located in a 
handover region in an HSDPA mobile communication system. 

It is another object of the present invention to provide a method for 
delivering a power offset value of an HS-DPCCH to a UE located in a handover 
region by a radio network controller (RNQ in an HSDPA mobile communication 
system. 

It is further another object of the present invention to provide a method 
for delivering a power offset value of an HS-DPCCH for a UE located in a 
handover region io a Node B by an RNC in an HSDPA mobile communication 
system. 

It is yet another object of the present invention to provide a method for 
transmitting a power offset value of an HS-DPCCH for a UE located in a 
handover region to the UE, using a Radio Resource Control message, by an RNC 
in an HSDPA mobile communication system. 



It is still another object of the present invention to provide a method for 
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transmitting a power offset value of an HS-DPCCH for a UE located in a 
handover region to a Node B, using a Node B application part (NBAP) message, 
by an RNC in an HSDPA mobile communication system. 



It is slill another object of the present invention to provide a method for 
transmitting a power offset value of an HS-DPCCH for a UE located in a 
handover region to a Node B, using a frame protocol, by an RNC in an HSDPA 
mobile communication system. 

It is still another object of the present invention to provide a method for 
transmitting a power offset value of an HS-DPCCH for a UE located in a 
handover region to a Node B, using a data frame, by an RNC in an HSDPA 
mobile communication system. 

It is still another object of the present invention to provide a method for 
tiansmitting a power offset vahie of an HS-DPCCH for a UE located in a 
handover region to the UE through MAC-hs PDU by an RNC in an HSDPA 
mobile communication system. 

To achieve the above and other objects, the present invention provides a 
method for transmitting by a radio network controller (RNC) a power offset for 
controlling transmission power of an uplink high speed dedicated physical 
control channel (HS-DPCCH) when a user equipment (UE) enters a handover 
region as the UE moves from a current cell area toward a neighbor cell area, in a 
mobile communication system including the RNC, a Node B connected to the 
RNC, and the UE located in one of at least two cell areas occupied by the Node 
B, wherein the Node B transmits data to the UE over a high speed downlink 
shared channel (HS-DSCH) and the UE transmits information indicating 
reception of the data to the Node B over the uplink HS-DPCCH. The method 
comprises informing the UE of a power offset for determining a transmission 



(47) 



003-298509 



power increment of the uplink HS-DPCCH, if il is determined that the UE is 
located in the handover region; and informing the Node B of the power offset so 
that the Node B can determine a threshold value for determining information 
indicating reception of the data* depending on the power offset. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The above and other objects, features, and advantages of the present 
invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 

FIG 1 illustrates a conventional downlink channel structure of an 
HSDPA mobile communication system; 

FIG. 2 illustrates a structure of the downlink dedicated physical channel 
illustrated in FIG. 1; 

FIG 3 illustrates a structure of conventional uplink dedicated physical 
channels in an HSDPA mobile communication system; 

FIG. 4 is a diagram for explaining a situation where a UE in a handover 
state requires an uplink power offset; 

FIGs. 5A to 5D illustrate examples of setting transmission power of 
uplink channels in an HSDPA mobile communication system; 

FIGs. 6 A and 6B illustrate examples of setting different transmission 
power for an ACK and a NACK transmitted over an HS-DPCCH in an HSDPA 
mobile communication system; 

FIG 7 illustrates signaling between an RNC and a UE, for transmitting 
an uplink power offset to the UE according to a first embodiment of the present 
invention; 

FIGs. 8A to 8C illustrate examples of determining by a Node B a 
decision threshold line for determining an ACK/NACK transmitted over an HS- 
DPCCH in an HSDPA mobile communication system; 

FIG 9 illustrates signaling between an RNC and a Node B, for 
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transmitting an uplink power offset to the Node B according to the find 
embodiment of the present invention; 

FIG 10 illustrates an example of a control frame for transmitting a power 
offset value from an SNRC to a Node B using a frame protocol according to the 
first embodiment of the present invention; 

F1GL 11 illustrates an example of a data frame for transmitting a power 
offset from an SRNC to a Node B, using a frame protocol according to the first 
embodiment of the present invention; 

FIG. 12 illustrates a control flow performed by a UE according to the 
first embodiment of the present invention; 

FIG 13 illustrates a control flow performed by an SRNC according to the 
first embodiment of the present invention; 

FIG 14 illustrates a control flow performed by a Node B according to the 
first embodiment of the present invention; 

FIG 15 illustrates a structure of a Node B transmitter according to the 
first embodiment of the present invention; 

FIG 16 illustrates a structure of a UE transceiver according to the first 
embodiment of the present invention; 

FIG 17 illustrates a general concept for performing power control at an 
upper layer according to a second embodiment of the present invention; 

FIG 18 illustrates a structure of a MAC-hs PDU according to the second 
embodiment of the present invention; 

FIG 19 illustrates another structure of a MAC-hs PDU according to the 
second embodiment of the present invention; 

FIG 20 illustrates a structure of a MAC-hs control payload according to 
the second embodiment of the present invention; 

FIG. 21 illustrates structure of a Node B receiver according to the second 
embodiment of the present invention; 

FIG 22 illustrates a structure of a Node B transmitter according to the 
second embodiment of the present invention; 
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Fid 23 illustrates a structure of a UE receiver according to the second 
embodiment of the present invention; 

FIG 24 illustrates a control flow performed by a Node B according to the 
second embodiment of the present invention; and 

FIG 25 illustrates a control flow performed by a TJE according to the 
second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Preferred embodiments of the present invention will now be described in 
detail with reference to the annexed drawings. In the drawings, the same or 
similar elements are denoted by the same reference numerals even though they 
are depicted in different drawings. In the following description, a detailed 
description of known functions and configurations incorporated herein has been 
omitted for conciseness. 

A description will first be made of an exemplary method for applying an 
uplink power offset value according to an embodiment of the present invention 
with reference to FIGs. 5 A to 6B. 

FIGs. 5 A to 5D illustrate setting transmission power of uplink channels 
of a UL_DPCCH and an HS-DPCCH in an HSDPA mobile communication 
system. Specifically, FIG 5A illustrates an example of setting transmissio n power 
of an UL_DPCCH. Transmission power of the ULJDPCCH generally has a 
constant value within one slot, and is basically set to P (having a unit of dB). The 
P is a value determined by a quality of service (QoS) of the UL_DFCCH. FIGs. 
5B and 5C illustrate examples of setting transmission power of the HS-DPCCH 
for an HSDPA service regardless of handover. In FIG 5B, transmission power of 
the HS-DPCCH has a constant ratio to the transmission power P of the 
ULJDPCCH illustrated in FIG. 5A. That is, the transmission power of the HS- 
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DPCCH is determined by the sum of the transmission power P and a power offset 
value PoffsetO of the UL_DPCCH. FIG 5B illustrates a case where ACK/NACK 
information and CQI information have the same PoffsetO within one TTL 
However, in an actual UMTS (Universal Mobile Telecommunications System) 
terrestrial radio access network (UTRAN), Ihe ACK/NACK information and the 
CQI information may require different QoSs. FIG 5C illustrates an example of 
assigning higher transmission power to ACK/NACK that requires higher QoS as 
compared with the CQI information. That is, a power offset value PoffsetO for the 
ACK/NACK is set to a value different from a power offcet value Poffset(M for 
the CQI information. Determining whether the transmission power for the HS- 
DPCCH is to be set in the method illustrated in FIG 5B or FIG 5C should be 
previously agreed between a UTRAN and a UE. However, when transmission 
power oF the HS-DPCCH is set in the method illustrated in FIG 5B or FIG 5C in 
a handover region, there may be a case where reception power of HS-DPCCH at 
a Node B is not proper. 

FIG. 5D illustrates an example of additionally increasing transmission 
power of the HS-DPCCH in a handover region in order to solve such a problem. 
That is, FIG 5D illustrates a method for additionally applying a power offset 
value Poffsetl to the basic transmission power of HS-DPCCH, set in the method 
illustrated in FIG 5C, if a UE is located in a handover region. As a result, 
transmission power of both ACK/NACK and CQI information is increased by 
Poffsetl. Although the same power offset value Poffsetl is set for both the 
ACK/NACK and the CQI information in FIG 5D, it is also possible to set 
different power offset values for the ACK/NACK and the CQI information 
according to a required QoS. For simplicity of description, it will be assumed 
herein lhat the same power offset value is set for the ACK/NACK and the CQI 
information as illustrated in FIG. 5D. 



FIGs. 6A and 6B illustrate examples of setting different transmission 
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power for an ACK and a NACK transmitted over an HS-DPCCH. In an actual 
UTRAN, a required QoS is set to a different value according to whether 
ACK/NACK information b ACK or NACK. In general, although a UE has 
transmitted ACK in response to high-speed packet data received from a Node B 
supporting an HSDPA service, the Node B may mistake the ACK for NACK. In 
this case, the system is not considerably affected. This is because if a Node B 
mistakes the ACK for a NACK, the Node B generates only an overhead for 
retransmitting the previously received errorfree high-speed packet data. In 
contrast, although a UE has transmitted the NACK, a Node B may mistake the 
NACK for ACK In this case, the system is considerably affected. This is because 
the UE cannot receive reception-failed high-speed packet data any longer. For 
these reasons, the UTRAN requires higher QoS for the NACK as compared with 
the ACK. Therefore, although basic transmission power for an ACK/NACK 
becomes the sum of P and PoffcetO as illustrated in FIG 5B or 5C, transmission 
power actually separately applied to ACK and NACK will hive the values 
illustrated in FICs. 6Aand 6B. 

FIG. 6A illustrates an example of setting transmission power of ACK. In 
FIG 6A, where the ACK/NACK information is ACK, its transmission power is 
expressed as the sum of P and PofEsetO by applying the methods illustrated in 
FIGs. 5B and 5C. In FIG 6B, where the ACK/NACK information is a NACK, ils 
transmission power becomes a value determined by adding a power offset value 
P2 to the sum of P and PofisetO by applying the methods illustrated in FIGs. 5B 
and 5C, because the NACK requires a higher QoS than that of the ACK. 

Summarizing the invention described m conjunction with FIGs. 5 A to 6B, 
because there may be a case where transmission power of HS-DPCCH is not 
proper when a UE is local ed in a handover region or has a poor channel condition, 
transmission power of the HS-DPCCH is set using a separate power offset In 
order to set transmission power of the HS-DPCCH by applying a power offcet 
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value, the UE must have information on the power offset vajue. Therefore, & 
method for informing a UE of the power offset value by a UTRAN is required. 

The present invention proposes two methods fox determining by a 
UTRAN a power offset value and informing a UE of the determined power offset 
value. In a first method, an RNC aeterrnines whether a UE is located in a 
handover region, and informs the UE and a Node B of separate power offset 
information through upper layer signaling, only when the UE is located in the 
handover region. In a second method, a Node B measures reception power of an 
HS-DPCCH received, and transmits a power offset value determined based on 
the measured reception power through a MAC-hs (Medium Access Control -high 
speed) PDU (Packet Data Unit) for an HSDPA service. 

Herein below, detailed descriptions of embodiments of the present 
invention will he made with reference to the accompanying drawings. 

Embodiment #1 

A first method will be described herein below in conjunction wi th a first 
embodiment. For the sake of simplicity, the first embodiment will be described 
on the assumption that a UE is in a handover state. In most cases, transmission 
power of an HS-DPCCH is not proper when a UE is located in a handover region. 
Referring to FIG. 4, the RNC A 402, an SRNC, has information on whether the 
UE 419 is located in a handover region and on each radio path. The ~radio path" 
represents a path between a cell and a UE, and a set of cells thai can transmit 
signals to the UE 419 is called an "active set." That is, in FIG 4, the cell #1 407, 
the cell #2 408, the cell #3 409, and the cell #4 410 belong to an active set. 

The SRNC can determine whether a UE is located in a handover region, 
through reporting from the UE. Specifically, a UE constantly measures reception 
power for its neighbor Nude B through a common pilot channel (CP1CH). As the 
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UE 419 moves away from the cell #1 407 and moves closer to the cell #2 408, 
reception power measured from CPICH of ihe cell #1 407 is decreased more and 
more, and reception power measured from CPICH of the cell #2 408 is increased 
more and more. If the reception power of the cell #2 408 is higher by a 
predetermined value than the reception power of the cell #1 407, it is said in 
WCDMA standard that an event 1A has occurred. The "event LV* represents that 
a radio path from the cell #2 408 should be added to an active set. The UE 419 
informs a UTRAN of an occurrence of the event lAby reporting a measurement 
result (Measurement Report) using a physical random access channel (PRACH). 
If a DPCH is set up, the measurement result may also be reported through the 
DPCH. The PRACH is randomly accessed by each UE in a n additive links online 
Hawaii area (ALOHA) under the current standard. Unlike the DPCH, the 
PRACH has a collision problem, so there is a case where it cannot transmit a 
measurement result report with reliability. Therefore, the PRACH operates in an 
acknowledged mode (AM) to reliably transmit a measurement result report. That 
is, if a measurement result report is not correctly transmitted to a UTRAN over 
the PRACH, the UTRAN sends a retransmission request to a UE so that the UE 
retransmits the measurement result report until it is correctly transmitted. If the 
cell #1 407 correctly receives the measurement result report from the UE 419, it 
delivers the received measurement result report to the RNC A 402. 

As described above, because a separate puwer offset is required for an 
HS-DPCCH when a UE is located in a handover region, a method for informing 
the UE 419 of the power offset value by the RNC A 402 is required. 

In the 3GPP (3* generation partnership project) standard, when a new 
radio path for a DPCH is added or deleted, an SRNC transmits information on all 
radio paths to a UE through an Active Set Update message, and the UE then 
transmits an Active Set Update Complete message in response to the Active Set 
Update message. In the present invention, the SRNC transmits the separate 



(54) ftgg 2003-298509 

power offset value to the UE through an upper layer message, called an "Active 
Set Update message." 

1, Transmission of a Power Offset for an HS-DPCCH to a UE 
FIG 7 iBustrates providing a power offset value of an HS-DPCCH from 
the SRNC 402 to the UE 419 according to an embodiment of tbc present 
invention. As illustrated, the SRNC 402 transmits a power offset value to the UE 
419 through an Active Set Update message 703, and the UE 419 transmits an 
Active Set Update Complete message 704 to the SRNC 402 in response to the 
Active Set Update message 703. 

Table 1 below illustrates an example of the Active Set Update message 

703. 

TABLE 1 

Acliye set update — — 
UE information elements 

>Activation time 

Downlink radio resources 

> Radio link addition information 

»Prirnary CP1CH info 

»Downlink DPCH info f or each RL 
Uplink radio resources 
>Maxinrum allowed ULTX power 
>HS-DPCCH power offset 



First, the Active Set Update message 703 transmits Activation time 
indicating an absolute time when the UE 419 starts receiving a radio path added 
or deleted. When the radio path is added, i.e., when the UE 419 is handed over as 
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it moves toward the cell #2 408. the SRNC 402 transmits information on each of 
forward links io the UE 419. A message transmitted to the UE 419 includes 
Primary CPICH info representing CP1CH information of the cell Wl 408, and 
Downlink DPCH info for each RL representing DPCH information of each path. 

Each time an active set is updated, the UE 419 is informed of an uplink 
channel resource, and a message for the uplink channel resource includes 
Maximum allowed UL TX power representing maximum uplink transmission 
power. In addition, the Active Set Update message can transmit an HS-DPCCH 
power offset message used by the SRNC 402 to transmit a power offset value of 
an HS-DPCCH according to the first embodiment of the present invention to the 
UE 419. When the UE 419 is not located in a handover region as described in 
conjunction with FIGs. 5B and 5Q transmission power of an HS-DPCCH is 
basically set to a value determined by adding PoffsetO to transmission power of a 
ULJDPCCH. When the UE 419 is located in a handover region, the SRNC 402 
transmits an HS-DPCCH power offset message to the UE 419 through the Active 
Set Update message 703. Then, as illustrated in FIG 5D, the UE 419 increases 
transmission power of HS-DPCCH by the sum of P, PoffeetO and Poffsetl, and 
transmits the HS-DPCCH at the increased transmission power at the Activation 
time. The Poffsetl added when the UE 419 is in a handover state will be 
determined through experiment, thereby satisfying a proper QoS. Although Table 
1 shows only the messages necessary for description of the present invention, 
additional messages may be included in the Active Set Update message when 
necessary. After receiving the message of Table 1 and successfully updating an 
active set, the UE 419 transmits an Active Set Update Complete message 704 to 
the SRNC 402. 

2. Transmission of Power Offset for HS-DPCCH to Node B 
As described above in conjunction with FIG. 7, ihe SRNC 402 controls 
transmission power of the HS-DPCCH by directly signaling a power offset value 
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of the HS-DPCCH to the UE 419. In this case, in ordei to extract ACK/NACK 
information of the HS-DPCCH, a Node B should have information on the power 
offset value. The reason that the Node B sbonld have information on the power 
offset value will be described in detail with reference to FIGs. 8Ato 8C 

After an HI is transmitted over a DL_DPCH, if higb-speed packet data is 
transmitted to a UE over an HS-DSCH, the UE will transmit ACK/NACK 
information over an HS-DPCCH after error checking on the received high-speed 
packet data. If the HI is not transmitted, the UE DTX-processes an ACK/NACK 
field of the HS-DPCCH, determining that there is no high-speed packet data to 
receive. Therefore, assuming that the UE has correctly decoded t he HI, a Node B 
can exactly predict transmission of the ACK/NACK information according to 
presence/absence of the HI. When transmission of the ACK/NACK information 
is predicted, the Node B simply determines whether the ACK/NACK information 
is an ACK or a NACK. 

FIGs. 8A to 8C illustrate examples of determining by a Node B a 
decision threshold line for determining an ACK/NACK transmitted over an HS- 
DPCCH. Specifically, FIG. 8A illustrates a decision threshold line for 
determining an ACK/NACK when a Node B can predict transmission of the 
ACK/NACK on the assumption that a UE has correctly extracted an HI. The 
Node B can determine whether information transmitted over an ACK/NACK 
field of an ITS-DPCCH is an ACK 801 or a NACK 802 on the basis of a decision 
threshold line 803. 

However, there may be a case where a UE incorrectly determines that an 
HI has not been transmitted, due to a failure in decoding the HI. In this case, the 
UE will DTX-proccss an ACK/NACK field of HS-DPCCH because of receiving 
no high-speed packet data. Therefore, a Node B should determine whether 
ACK/NACK information is ACK or NACK, considering the DTX. That is, since 
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the AGK/NACK field of the HS-DPCCH is used to transmit DTX as well as 
ACK/NACK information, if the ACK/NACK determination is made on the basis 
of the decision threshold line 803 in FIG 8A, there is a high probability that DTX 
will be mistaken for an ACK In this case, a Node B incorrectly determines that 
high-speed packet data has normally transmitted to a UE even though it is not 
correctly transmitted. 

Providing for such an error occirrring in an HI, a Node B is required to 
determine an ACK/NACK decision threshold line as illustrated in FIG. 8B. FIG 
8B illustrates a decision threshold line for determining the ACK/NACK by taking 
into consideration a case where a UE is not located in a handover region and an 
ACK/NACK field is DTX-processed by the UE during transmission. As 
illustrated in FIG 8B, a decision threshold line 805 for determining ACK/NACK 
can be shifted toward ACK 801 in order to decrease a probability that a Node B 
will mistake DTX 804 for ACK 801. That is, the Node B is allowed to determine 
the DTTX 804 as a NACK 802 instead of the ACK 801. By determining the 
decision threshold line 805 in this way, high-speed packet data not transmitted to 
a UE due to an HI error can be retransmitted by the Node B. 

FIG 8C illustrates an ACK/NACK decision threshold line determined by 
taking into consideration a case where a UE located in a handover region 
increases transmission power of an ACK/NACK information by a power offset 
proposed by the invention during transmission. According to the present 
invention, transmission power of an ACK 801 and a NACK 802 when a UE is 
located in a handover region will be higher by a power offset tha n transmission 
power of the ACK 801 and the NACK 802 when a UE is not located in a 
handover region. Therefore, a decision threshold line 806 for determining the 
ACK 80 1 and the NACK 802 moves further away from the origin of coordinates, 
compared with the decision threshold line 805 illustrated in FIG. 8B. As can be 
understood from the foregoing description, a decision threshold line for 
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determining the ACK 801 and the NACK 802 should be changed according to 
whether a power offset is applied. Therefore, since a Node B most have 
information on whether a power offset of HS-DPCCH is applied or not in order 
to determine a preferable decision threshold line for determining the 
ACK/NACK, an SRNC must transmit a power offset value to a UE, and at the 
same time, also transmit the power offset value to a Node B managing an HSDPA 
service. 

A detailed description will now be made of two methods for transmitting 
a power offset value from an SRNC to a Node B according to an embodiment of 
the present invention, with reference to the accompanying drawings. 

In a first method, an SRNC transmits a power offset value to a Node B, 
using a Node B application part (NBAP) message, which is a signaling message 
between the Node B and the SRNC. In a second method, an SRNC transmits a 
power offset value to a Node B along with an HS-DSCH. Here, it is considered 
that the power offset value can be transmitted using a frame protocol that will be 
described below. 

A detailed description of the first method will fiist be made herein below. 

As described in conjunction with FiG. 4, if it is assumed that the RNC A 
402 to which the Node B#l 405 managing an HSDPA service belongs, is an 
SRNC, the RNC A 402 can transmit a power offset value to the Node B#l 405 
only through an NBAP message. If it is assumed that the RNC A 402, to which 
the Node B#l 405 belongs, is a DRNC and the RNC B 404 is an SRNC, then the 
RNC B 404 must inform the RNC A 402 of a power offset value, using a radio 
network subsystem application part (RNSAP) message, which is a signaling 
message between RNCs. The RNC A 402 then informs the Node B#l 405 of the 
power offset value, using an NBAP message. For the sake of simplicity, a 
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signaling message will be described herein considering only . the case where the 
RNCA402isanSRNC. 

Fid 9 illustrates an example of signaling that provides a power offset 
value through an NBA? message from the RNC A 402, an SRNQ to the Node 
B#l 405. In FIG. 9, a Radio Link Reconfiguration Request message is used as an 
NBAP message fur transmitting a power offset value. 

The SRNC 402 transmits a Radio link Reconfiguration Request message 
903 to the Node B#l 405. The Radio link Reconfiguration Request message 
includes a power offset value. The Node B#l 405 can reconfigure a channel 
resource by the power offset value. The Node B#l 405 transmits a Radio Link 
Reconfiguration Response massage 904 to the SRNC 402 in response to the 
Radio Link Reconfiguration Request message 903. 

Illustrated in Table 2 are parameters included in the Radio Link 
Reconfiguration Request message 903. 

TABLE 2 

IE/Group Name 
UL DPCH Information 

>TTCS 

ULHS-DPCCH Information 

>HS-DPCCH power offset 
DLDPCU Information 

>TFCS 

>TFCI Signaling Mode 



As illustrated in Table 2, parameters included in the Radio Link 
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Reconfiguration Request message can be divided into ULDPCH information, 
UL_HS-DPCCH information, and DLDPCH information. The UL DPCH 
infonnation indudes a TFCS parameter indicating a transmit format combination 
of the UL_DPCH. The DL DPCH infonnation includes a TFCS parameter 
indicating a transmit format combination of the PL_DPCH and a TFQ Signaling 
Mode parameter representing a TFCI signaling mode. These parameters are 
previously defined in the 3GPP standard. As HS-DPCCH information according 
to the present invention, an HS-DPCCH power offset parameter, a power offset 
value that should be transmitted from the RNC A 402 to the Node B#l 405, is 
newly defined in Table 2. The Node B#l 405, if it has information on the power 
offset value, can determine a decision threshold line for determining the 
ACK/NACK as illustrated in FIG 8C. Although Table 2 illustrates only the 
parameters necessary for description of the present invention, additional 
parameters can he included in the Radio link Reconfiguration Request message. 

Next, a detailed description of a second method will be made herein 

beluw. 

It will be assumed in FIG. 4 that the RNC A 402 is an SRNC of the UE 
419. A frame protocol used in the second method, as an official procedure for 
defining a control frame structure, supports frame transmission. The second 
method using the frame protocol includes a method for transmitting by the RNC 
A 402 a control frame to the Node BUI 405 managing an HSDPA service. 

FIG. 1 0 illustrates an example of a control frame for transmi tting a power 
offset value from an SNRC to a Node B using a frame protocol. As illustrated in 
FIG 10, a power offset value can be added to a spare field 1001 of a control 
frame before being transmitted. When the frame protocol is used, there is a 
method for transmitting an HS-DSCH data frame from the RNC A 402 to only 
the cell #1 407 that transmit the HS-DSCH. 
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FIG 11 illustrates an example of a data frame for transmitting a power 
offset from an SRNC to a Node B, using a frame protocol. As illustrated in FIG. 
11 , a power offset value 1101 can be added to a spare field of a header 
constituting a data frame before being transmitted. However, an adjacent power 
offset 1102 is noi a power offset for HS-DPCCH, but a data power offset It is 
shown in FIG. II that a power offset value 1101 according to the present 
invention is added to spare bits arranged in line with lbl bits. Since the number 
of the spare bits is 3, the number of possible power offset values that can be 
transmitted from an SRNC to a Node B becomes 8. 

3. Control of Transmission Power of an HS-DPCCH Based on a Power 

Offset 

FIG 12 illustrates a control flow of the UE 419 according to the first 
embodiment of the present invention. Beginning at step 1201, a UE transmits an 
HS-DPCCH at transmission power basically set as described in conjunction with 
FIG 5B or 5C in step 1202. In step 1203, the UE measures reception power of 
CPICHs received from several Node Bs. If reception power for the cell #1 407 is 
higher by a predetermined value than transmission power for the cell #2 408, 
event 1A occurs. If it is determined in step 1204 that the even 1A has occurred, 
the UE transmits a measurement report to an SRNC (or reports the measurement 
result to an SRNC) in step 1205, determining that the cell #2 408 most be 
included in an active set. However, if it is determined that the event 1A has not 
occurred in step 1204, the UE returns to step 1202 and transmits HS-DPCCH at 
basic power. After transmitting a measurement report to the SRNC in step 1205, 
the UE proceeds to step 1206 if a UTRAN has completed setting for active set 
updating. Upon receiving the measurement report, the SRNC transmits an Active 
Set Update message with a power offset value for HS-DPCCH to the UE. The 
Active Set Update message includes the parameters illustrated in Table 1. The 
UE receives the Active Set Update message in step 1206 and analyzes the power 
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ofFset value included m the Active Set Update message. The UE determines 
transmission power to be applied lo HS-DPCCH based on the power offset value 
and transmits the HS-DPCCH at the determined transmission power. In 1207, the 
UE transmits an Active Set Update Complete message to the SRNC, and 
transmits the HS-DPCCH in step 1208, completing the entire operation. 

FIG 13 illustrates a control flow of an SRNC according to the first 
embodiment of the present invention. Beginning at step 1301, an SRNC receives 
a measurement report from a UE in step 1302. The SRNC transmits to the UE an 
Active Set Update message with a power offset value for an HS-DPCCH, 
illustrated in Table 1, in step 1303. Thereafter, in step 1304, the SRNC receives 
from the UE an Active Set Update Complete message representing that the 
Active Set Update message has been normally handled. As described in 
conjunction with FIG. X, in order to determine ACK/NACK information of an 
HS-DPCCH, a Node B must have information on the power offset value, so the 
SRNC transmits the power offset value lo the Node B in step 1305. 

The present invention proposes two methods for transmitting the power 
offset value from an SRNC to a Node B. In a first method, as described in 
conjunction with FIG. 9, an SRNC transmits to a Node B a Radio Link 
Reconfiguration Request message with a power offset value for an HS-DPOCH, 
illustrated in Table 2, and receives a Radio Link Reconfiguration Response 
message from the Node B. In a second method, as described in conjunction with 
FIG. 10 or FIG 11, an SRNC transmits to a Node B an HS-DSCH control frame 
or data frame with a power offeet value for an HS-DPCCH. After informing the 
Node B of the power offset value in this way, the SRNC ends its operation in step 
1307. 

FIG. 14 illustrates a control flow of a Node B according to a first 
embodiment of ihe present invention. Beginning at step 1401, a Node B receives 
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a power offset value from an SRNC in step 1402. The power offset value can be 
received through a Radio Lint Reconfiguration Request message, or through a 
control or data frame of an HS-DSCH. In step 1403, the Node B determines a 
decision threshold line for determining an ACK/NACK depending on the 
received power offset value, and then ends the entire operation in step 1404. 

FIG 15 illustrates an example of a Node B transmitter for transmitting to 
a U£a power offset value through upper layer signaling according to the first 
embodiment of the present invention. Specifically, FIG 15 illustrates a Node B 
transmitter for the case where the Active Set Update message described in 
conjunction with FIG 7 is transmitted over a DL^DPChL User data 1501 with an 
Active Set Update message is channel-encoded by an encoder 1502 and then 
rate-matched to the number of bits to be transmitted over a physical channel by a 
rale matcher 1503. An output of the rate matcher 1503 is provided to a 
multiplexer (MUX) 1510 along with an 1IS-DSCH indicator 1505, a TFC1 1507, 
a Pilot 1508, and a TPC 1509, and generated into one bit stream. The bit stream 
is converted into two bit streams by a serial-to-parallcl converter 1511. A 
spreader 1512 spreads the two bit streams with the same channelization code thus 
to secure orthogonality with signals using other channelization codes. Of two bit 
streams output from the spreader 1512, a Q signal is multiplied by j by a 
multiplier 1513, and then added to an I signal, the remaining bit stream, by an 
adder 1514, generating one complex stream. The complex stream is multiplied by 
a complex scrambling code C^aaMt by the chip by a scrambler 1515 so that it can 
be distinguished from signals using other scrambling codes. An output of the 
scrambler 1515 is multiplied by a channel gain by a multiplier 1516. The channel 
gain, a parameter for determining transmission power of DL_DPCH, generally 
has a large value for a low spreading factor. The channel gain depends upon the 
type of user data. 

Further, FTG 15 provides an SHCGH transmitter. Control information 
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1517 for an HS-DSCH is converted into two bit streams by a serial-to-parallel 
converter 1518, and then spread by a spreader 1519. Of two bit streams output 
from the spreader 1519, a Q signal is multiplied by j by a multiplier 1520, and 
then added to an I signal, the remaining bit stream, by an adder 1521, generating 
one complex stream. The complex stream is multiplied by a complex scrambling 
code Ca^ribte by the chip by a scrambler 1522. An output of the scrambler 1522 is 
multiplied by a channel gain by a multiplier 1523. 

A DL_DPCH from the multiplier 1516 and an SHCCH from the 
multiplier 1523 are summed up by a summer 1524, and then modulated by a 
modulator 1525. The modulated signal is converted inlo a radio frequency (RF) 
band signal by an RF unit 1526, and then transmitted through an antenna 1527. 

FIG. 16 illustrates a structure of a UE transceiver corresponding to the 
Node B transmitter illustrated in FIG. 15, wherein the UE transceiver controls 
transmission power for an HS-DPCCH by receiving a power offset value from a 
Node B and then transmits the power-controlled HS-DPCCH along with other 
uplink channels. Referring to FIG 16, user data 1601 is channel -encoded with a 
convolutional code or a turbo code by an encoder 1602, and then provided to a 
rate matcher 1603. The rate matcher 1603 performs symbol puncturing or symbol 
repetition and interleaving on the coded bit stream, generating rate-matched data 
having a proper format to be transmitted over a ULDPDCH. The data generated 
by the rate matcher 1603 is spread with a channelization code for a UL_DPDCH 
by a spreader 1604. The user data spread by the spreader 1604 is multiplied by a 
channel gain by a multiplier 1605. A UL_DPDCH signal multiplied by the 
channel gain is provided to a summer 1606. 

A TPC 1607, a Pilot 1608, a TFCI 1609, and an FBI 1610 are 
multiplexed into one bit stream by a multiplexer 1611. The one bil stream is 
spread with a channelization code for a DPCCH by a spreader 1612, and then 
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multiplied by a channel gain for the DPCCH by a multiplier 1613. An output of 
the multiplier 1613 is multiplied by a complex number j by a multiplier 1614. 
The reason fox multiplying the output of the multiplier 1613 by the complex 
number j is to reduce frequency of occurrences of zero crossing in a constellation 
diagram on a radio frequency by separating a ULDPCCH and a UL_DPDCH 
into a real part and an imaginary part . If frequency of occurrences of zero 
crossing is reduced, a UE transmitter can decre ase a peak-to-average ratio (PAR). 
It is commonly known in the art, that in. a constellation diagram on a radio 
frequency, occurrence of zero crossing increases PAR, and the increase in PAR 
exerts a bad effect on a UE transmitter. A UL DPCCH signal having an 
imaginary value by the multiplier 1614 is provided to the summer 1606, and 
summed up with the ULJDPDCH signal. The UL_DPCCH signal and the 
UL_DPDCH signal, though they are summed up, maintain their properties, since 
the summation is performed between an imaginary number and a real number. 

ACK/NACK 1615 and OOI information 1616, transmission start points 
of which are separated by a multiplexer 1617, are spread with a spreading code 
for an HS-DPCCH by a spreader 1618. At the same time, the UE extracts a 
power offset value 1621 using a receiver unit 1620 for processing data received 
through a reception antenna 1619. A controller 1621 then control s a channel gain 
to increase existing transmission power of an HS-DPCCH, which has been 
maintaining a predetermined power ratio to the UL_DPCCH, by the power offset 
value. A multiplier 1623 multiplies the channel gain by an HS-DPCCIT signal 
from the spreader 1618. That is, the UE applies a channel gain for the 
ULJDPDCH and the UL_DPCCH in the existing manner, and controls only a 
channel gain for the HS-DPCCH using the power offset value. The HS-DPCCH 
signal multiplied by the channel gain by the multiplier 1623 is provided to the 
summer 1606, and summed up with the ULJDPDCH signal and UL_DPCCH 
signal. 
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As described above, the UL_DPCCH, since it has an imaginary value 
obtained by multiplying il by a complex number j, maintains its urricrue 
characteristic, although it is summed up with an HS-DPCCH. The UL_DPDCH 
and the HS-DPCCH, since they are spread with different channelization codes, 
do not interfere with each other when they are despread at a receiver. Unlike the 
UL-DPCCH, the reason lor mixing the HS-DPCCH with the UL_DPDCH and 
transmitting it through an T channel and transmitting the UL_DPCCH through a 
Q channel is because the HS-DPCCH is not transmitted when there is no user 
information or upper layer signaling on the UL_DPDCH transmitted over a real 
channel (I channel> When the ULDPDCH is not transmitted, if two DPCCHs 
are both transmitted over an imaginary channel (O channel), frequency of 
occurrences of zero crossing is increased. Since the increase in frequency of 
occurrences of zero crossing may increase PAR of a UE transmitter, the HS- 
DPCCH is transmitted over the real channel, contributing to mmimization in 
PAR of the TJE transmitter. The UL_DPDCH, UL_DPCCH, and HS-DPCCH 
summed by the summer 1606 are multiplied in the form of I+J by a complex 
uplink scrambling code used in the UE by a multiplier 1624, for scrambling, and 
then modulated by a modulalor 1625. The modulated signal is converted into an 
RF signal by an RF unit 1626, and then tmnsrnitted to a Node B through an 
antenna 1627. The uplink scrambling code used by the multiplier 1624 is a code 
used to identity UEs in UMTS, and is generated from a Gold code. The uplink 
scrambling code used by the multiplier 1624 is used again by the Node B to 
descramble a signal transmitted by the UE. 

In the first embodiment where a power offset value of an HS-DPCCH is 
transmitted through upper layer signaling only when a UE is located in a 
handover region, it is difficult to flexibly control transmission power of the HS- 
DPCCH. In a second embodiment, proposed to make up for this disadvantage, a 
Node B flexibly transmits a power offset value determined according to reception 
power, while measuring the reception power of the HS-DPCCH received. 
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Embodiment #2 

A method for transmitting a power offset value through a MAOhs PDU 
for an HSDPA service wiD now be described as a second embodiment of the 
present invention. 

With reference to FIG 17 and Table 3, a description will be made of a 
method for determining a power offset value by a Node B according to the 
second embodiment of the present invention and an example of bits for the power 
offset value. Commonly, when a UE is located in a handover region, a case 
occurs where transmission power of HS-DPCCH is decreased. In this case, 
however, it is difficult for a Node B to continuously monitor whether the UE is 
located in the handover region. Therefore, in the present invention, if a difference 
between a target SIR SIR^* and an uplink SIR SIR** measured with pilot bits 
transmitted over a ULJDPCCH is greater than a threshold value, the Node B 
determines that a channel has a poor condition. 

Since ACK/NACK information and CQI information of an HS-DPCCH 
may have different transmission power, a Node B will set different target SIRs 
for the ACK/NACK information and the CQI information. The ACK/NACK and 
CQI information will be DTX-processed, when they are unnecessary. That is, 
when receiving an ACK/NACK, the Node B will compare a target SIR for the 
ACK/NACK with a measured SIR for the ACK/NACIC Further, when receiving 
CQI information, the Node B will compare a target SIR for the CQI information 
with a measured SIR for the CQI information. For the sake of explanation, the 
present invention will be described on the assumption that a Node B has set the 
same target SIR for both ACK/NACK and CQL 

Thereafter, the Node B will determine a power offset value according to 
an uplink channel environment by comparing an SIR difference with threshold 
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values. Thai is, the Node B will compensate uplink transmission power not only 
when a UE is in a soft handover state, hut also when an uplink channel 
environment is poor. 

F1GL 17 illustrates an example of determining a power offset value 
according to the second embodiment of the present invention by a Node B 
depending on a difference between a target SIR SIR*** and an uplink measured 
SIR SLR^ in power control at an upper layer. Although threshold values can be 
arbitrarily determined, it will be assumed herein that multiples of 2dB are defined 
as threshold values. For example, for a threshold value 2dB, if a difference 
between two SIR values is larger than or equal to 2dB and smaller than or equal 
to 4dB, an uplink power offset value is set to 2dB and uplink transmission power 
of UE is increased by the power offset value of 2dB. For the other threshold 
values of 4dB, 6dB, and 8dB, the power offset value is applied in the same way. 
The present invention defines a difference between a target SIR and an SIR of a 
UL_DPCCH as an offset,, increases transmission power of only the an HS- 
DPCCH by the offset, and applies the existing method to the other uplink 
channels of the ULJ3PCCH and a UL_DPDCH. Transmission power of an HS- 
DPCCH is increased by the offset value, only when a channel condition is poor 
on the basis of power determined according to a ratio to existing transmission 
power of the UL_DPCCH each time. 

Table 3 illustrates an example of converting power offset values 
determined in conjunction with FIG 17 in1o bits to be transmitted over a 
downlink. If the number of power offset values is 2k, the number of downlink 
transmission bits can be set to k. In Table 3, since there are 4 offset values of OdB, 
2dB, 4dB, and 6dB, the offset values can be expressed with 2 bits, and 
transmission bits of the offset values can defined as 00, 01, 10 and 11, 
respectively. 
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TABLE 3 



HS-DPCCH power offset 


Txbits 


0 


00 


2 


01 


4 


10 


6 


11 



The second embodiment of the present invention provides a method for 
transmitting power offset bits of an HS-DPCCH, determined in a method 
described in conjunction with FIGl 17 and Table 3, to a UE along with a MAC-hs 
PDU, and a structure of the MAC-hs PDU will he described with reference to 
FIG 18. FIGl 18 illustrates a structure of the MAC-hs PDU according to a second 
embodiment of the present invention. 

Referring to FIGL 18, a MAC-hs PDU includes a MAC-hs header field 
1811, a MAC-hs service data unit (SDU)+MAC-hs control message field 1813, 
and a cyclic redundancy check (CRC) field 1815. The MAC-hs header field 1811 
includes: 

(1) Priority: this is a priority queue identifier of the MAC-hs SDU 1813, 
and 3 bits are assigned thereto. 

(2) TSN (Transmission Sequence Number): this is a sequence number 
used when the MAC-hs SDU 1813 is reordered in a priority queue, and 5 or 6 
bits are assigned thereto. 

(3) SID_x: this represents a size of MAC-dedicaled (MAC-d) PDUs 
belonging to an x" MAD-d PDU set among sets of the MAC-d PDUs 
constituting MAC-hs SDU 1813, and 2 or 3 bits are assigned thereto. 

(4) N_x: this represents the number of the MAC-d PDUs belonging to an 
X th MAC-d PDU set. and 7 bits are assigned thereto. 

(5) F (Flag): when F is set to 1, it means that the next field is a MAC-hs 
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SDU field, and when F is set to 0, il means that the next field is an SID field. 1 
bit is assigned thereto. 

(6) SIDJVfAC_C 601: this is information having the same size as SID_x 
and having no meaning. Both a transmitter and a receiver disregard the 
SIDMACC value. 

(7) C_I 602: this has the same size as the sum of sizes of N_x and Fs, 
and represents whether a MAC-hs control message exists in MAC-h PDU. In C_I, 
a part corresponding to N_x is always coded with the same value, using a value 
unused in N_x. If a value previously set in the last N_x part of the MAC-hs 
header is received, a receiver, determines that a MAC-hs control message is 
included in MAC-hs PDU. In the present invention, the value set in the last N_x 
part is fixed to '0000000'. Therefore, C_l is always set to '0000000 1\ 

(8) MAC-hs control message 603: this is located after MAC-hs SDU, 
and includes a MAC-hs control part header, a Flag 606, and a MAC-hs control 
payload 607. The MAC-hs control part header includes a Type field 604 and a 
Size field 605. The Type field 604 represents a type of the MAC-hs control 
message and has 3 bits. The Type field 604 has the following meanings 
illustrated in Table 4. 



TABLE 4 



Type 


Message type 


000 


H3-DPCCH power offset 


001 


Reserved 


010 


Reserved 


011 


Reserved 


100 


Reserved 


101 


Reserved 


110 


Reserved 


111 


Reserved 
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The Size field 605 represents a size of the MAC-hs control message in 
terms of bit, and is assigned 13 bits. The Flag 606 represents whether there is a 
MAC-hs control message following a corresponding MAC-hs control message. 
The MAC-hs control pay load 607 is a part constituting actual data of the MAC- 
hs control message. 

FIG. 19 illustrates another structure of a MAC-hs PDU according to the 
second embodiment of the present invention. In FIG 19, a 1-bit C_F flag 608 can 
be used lo represent whether a MAC-hs control message is in MAC-hs PDU, 
instead of using SIDMACC 601 and CJ 602 as illustrated in FIG. 18. The CF 
flag 608 can be located at the head of MAC-hs PDU, right after a Priority field, 
or right after TSN. A MAC-hs control message indicated by the C_F flag 608 can 
be located at the head of MAC-hs SDU, or at the end of MAC-hs SDU as 
illustrated in FIG. 18. 

Now, a structure of the MAC-hs control payload will be described. 

The MAC-hs control payload is determined according to the type of the 
MAC-hs control message. For example, the MAC-hs control payload has a 
structure illustrated in FIG. 20, and a structure of the MAC-hs control payload 
will be described with reference to FIG. 20. 

Referring to FIG. 20, a Type field is set to an HS-DPCCH power offset, 
and power offset bits for an HS-DPCCH, determined in the method of Table 3, 
will be transmitted over a payload of FIG. 20. A Size field of FIG. 20 is filled 
with '00000000000010' indicating a size of the MAC-hs control payload, and a 
Flag field is filled with a value determined according to whether there is a next 
MAC-hs control message. Further, the MAC-hs control payload part is filled with 
power offset bits for the HS-DPCCH. 
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FIG 21 illustrates a structure of a Node B receiver, wherein a Node B 
receives a ULDPCH transmitted from a UE and determines an uplink power 
offset value from the received UL DPCH in the manner described in conjunction 
with FIG. 17. Referring to FIG 21, a RF signal received from a UE through an 
antenna 2101 is converted into a baseband signal by an RF unit 2102, 
demodulated by a demodulator 2103, and then multiplied by a scrambling code 
by a multiplier 2104, for descrambling. 

An output signal of the multiplier 2104 is despread by despreaders 2105, 
2106, and 2107. A channelization code used in the despreader 2105 is identical to 
the channelization code used in the spreader 1404 of FIG 14, and a 
channelization code used in the despreader 2106 is identical to t he channelization 
code used in the spreader 1412 of FIG 14. Further, a channelization code used in 
the despreader 2107 is identical to the channelization code used in the spreader 
1418 of FIG 14. Since the channelization codes are orthogonal codes, signa is 
despread by the despreaders 2105, 2106, and 2107 are separated into a 
UL_DPDCH, a UL_DPCCH and an HS-DPCCH. The despread ULJDPCCH 
output from the despreader 2106 is multiplied by -j by a multiplier 2111 to be 
restored to a real signal. The real UL_DPCCH signal is provided to a 
demultiplexer 2119 and a multiplier 2112. 

The demultiplexer 2119 extracts only a pilot signal 2114 for uplink 
channel estimation from signal received over the UL_DPCCH, and provides the 
pilot signal 2114 to a channel estimator 2118 and a channel condition determiner 
2125. The channel condition determiner 2125 calculates a difference between an 
SIR measured from the pilot signal 2114 and a target SIR, and determines 
whether the difference is larger than a threshold value. A transmission power 
determiner 2126 then determines an uplink power offset value 2127 by 
comparing the SIR difference with threshold values in the manner described in 
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conjunction with FIG. 17 and Table 3. 

The pilot signal 2114 applied to the channel estimator 2118 is used as 
data for estimating a channel environment from a UE to a Node B, and a 
compensation value for the estimated channel environment is calculated by the 
channel estimator 2118 and provided to multipliers 2112, 2108, and 2121. The 
UL_DPOCH is multiplied by a multiplier 2112 by a channel estimation value, a 
compensation value for the channel environment calculated by the channel 
estimator 2118, and then provided to a demultiplexer 2113. The demultiplexer 
2113 demultiplexes signals received over the ULJDPCCH into a TPC 2115, a 
TFC3 2116, and an FBI 2117 except the pilot signal 2114. The TPC 2115 is used 
for control over uplink transmission power, the TFCJ 211 6 is used for analysis of 
UL_DPDCH, and the FBI is used for gain control ovei a closed-loop 
transmission antenna. The output signal of the multiplier 21U4 is desprcad by the 
despreader 2105, thus being restored to a UL_DPDCH signal. The despreader 
2105 eliminates other signals except the ULJDPDCH. The restored UL_DPDCH 
signal is multiplied by the channel estimation value by the multiplier 2108, and 
decoded by a decoder 2109 with a channelization code of, for example, a 
convolutional code or a turbo code, to be restored to user data or an upper layer 
signaling signal 2128. The restored user data or u pper layer signaling signal 2128 
is delivered to an upper layer. The output signal of the multiplier 2104 is 
despread by the despreader 2107 to be restored lo an HS-DPCCH signal. The 
despreader 2107 eliminates other signals except the HS-DPCCH. The restored 
HS-DPCCH is multiplied by the channel estimation value output from the 
channel estimator 2118 by the multiplier 2121, for channel compensation, and 
then demultiplexed into ACK/NACK 2123 and CQ1 information 2124 by a 
demultiplexer 2122. When an ACK/NACK is received, the ACK/NACK 2123 is 
used, and when other control information is received, the CQI infonnation 2124 
is used. 
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FIG 22 illustrates a structure of a Node B transmitter when power offset 
bits for HS-DPCCH are transmitted over a MAC-hs PDU, Le^ an HS-DSCH, 
according to the second embodiment of the present invention. HS-DPCCH power 
ofisel bits 2215 obtained by converting a power offset value determined in FIG. 
21 in accordance with Table 3 are applied to a MAC-hs PDU generator 2223 
along with high-speed downlink packet data 2201 on an HS-DSCH. The MAC-hs 
PDU generator generates a MAC-hs PDU having the structure illustrated in 
FIG. 18, using the high-speed packet data 2201 and the power offset value 2215. 
Here, a MAC-hs control pay load transmits offset bits over the payload, using the 
structure illustrated in FIG. 19. 

An output of the MAC-hs PDU generator 2223 is encoded by an encoder 
2202, generating coded symbols. The coded symbols are applied to a rate 
matcher 2203, and the rate matcher 2203 performs symbol repetition and 
puncturing on the coded symbols, for rate matching, and outputs as many 
symbols as the number of symbols that can be transmitted for 1 11. The rate- 
matched symbols are provided to an interleaver 2204, and the imerieaver 2204 
interleaves the rate-matched symbols and provides its output to a modulator 2205. 
The modulator 2205 modulates the interleaved symbols into QPSK {Quadrature 
Phase Shift Keying), 8PSK (8-ary Phase Shift Keying), or M-ary QAM 
(Quadrature Amplitude Modulation) signals, and generates a bit stream. The bit 
stream is converted into two bit streams by a serial -to-paraile I converter 2206, 
and a spreader 2207 spreads the two bit streams with the same channelization 
code to secure orthogonality with signals using other channelization codes. The 
two bit stream signals I and Q from the spreader 2207 are generated into one 
complex stream by a multiplier 2208 and an adder 2209. The complex stream 
output is multiplied by a complex scrambling code by the chap by a scrambler 
2210 so that it can be distinguished from signals using other scrambling codes. 
An output of the scrambler 2210 is multiplied again by a channel gain 221 2 by a 
multiplier 2211. The channel gain 2212, a parameter for determining 
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transmission power of an HS-DSCH, has a large value for a low spreading factor 
and has a different value according to the type of user data. 

User data 2216 to be transmitted over a DL_DPCH is channel-encoded 
by an encoder 2217, and then rate-matched by a rate matcher 2218 into as many 
bits as the number of bits to be transmitted over a physical channel. The rate- 
matched data is interleaved by an inter! eaver 2219, and then modulated by a 
modulator 2220 An output of the modulator 2220 is applied to a multiplexer 
2227 along with an HS-DSCH indicator 2222, a TFCI 2224, a Pilot 2225 and a 
TPC 2226, and generated into one bit stream. The bit stream is converted into 
two bit streams by a serial-to-parallel converter 2228, and a spreader 2229 
spreads the two bit streams with the same channelization code to secure 
orthogonality with signals using other channelization codes. The two bit stream 
signals I and Q from the spreader 2229 are generated into one complex stream by 
a multiplier 2230 and an adder 2231. The complex stream output is mul tiplied by 
a complex scrambling code by the chip by a scrambler 2232 so that it can be 
distinguished from signals using other, scrambling codes. An output of the 
scrambler 2232 is multiplied again by a channel gain 2234 by a multiplier 2233. 

Further, FIG 22 provides an SHCCH transmitter. The HS-DSCH control 
information 2235 is converted into two bit streams by a serial-to-parallel 
converter 2236, and then spread by a spreader 2237. The Iwo spread bit streams 
from the spreader 2237 are converted into one complex stream by a multiplier 
2238 and an adder 2239. A complex output of the adder 2239 is multiplied by a 
complex scrambling code by the chip by a scrambler 2240, and then multiplied 
again by a cannei gain 2242 by a multiplier 2241. A HS-DSCH signal output 
from the multiplier 2211, a DL_DPCH signal output from the multiplier 2233, 
and an SHCCH signal output from the multiplier 2241 are summed up by a 
summer 2243, and then filtered by a filter 2244. The filtered signal is converted 
into an RF band signal by an RF unit 2245, and then transmitted through an 
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antenna 2246. 

FIG. 23 fllnst rates an example of a UE receiver corresponding to the 
Node B transmitter illustrated in FIG 22, according to the second embodiment of 
the present invention. Referring to FIG. 23, an RF band signal received through 
an antenna 2301 is converted into a baseband signal by an RF unit 2302, and then 
filtered by a filter 2303. The filtered signal output from the filter 2303 is applied 
commonly to de scramblers 2304, 2316, and 2327. The descrambler 2304 outputs 
an HS-DSCH signid, the descrambler 2316 generates a DL_DPCH signal, and 
the descrambler 2327 outputs an HSCCH signal. A complex output of the 
descrambler 2304 is separated into an I signal or a real signal and a Q signal or 
an imaginary signal by a channel separator 2305, and the I signal and the Q 
signal are multiplied by a channelization code by a despreader 2306, for 
despreading. A complex output of the descrambler 2316 is separated into an I 
signal or a real signal and a Q signal or an imaginary signal by a cliauDel 
separator 2317, and the I signal and the Q signal are multiplied by a 
channelization code by a despreader 2318, for despreading. Also, a complex 
output of the descrambler 2327 is separated into an I signal or a real signal and a 
Q signal or an imaginary signal by a channel separator 2328, and the I signal and 
the Q signal are multiplied by a channelization code by a despreader 2329/ for 
despreading. 

The I signal and Q signal despread by the despreader 2318 arc appl ied lo 
a demultiplexer 2307, and the demultiplexer 2307 generates a pilot signal 2308. 
The pilot signal 2308 is applied to a channel estimator 2309, and the channel 
estimator 2309 generates a channel estimation value through distortion 
estimation due to a radio channel, and applies the channel estimation value to 
channel compensators 2310, 2319, and 2330. The channel compensators 2310, 
2319 and 2330 compensate for distortion due to a radio channel, using the 
channel estimation value. The channel compensator 2310 outputs two bit streams 
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for HS-DSCH data, the channel compensator 2319 outputs two bit streams for 
DL_DPCH data, and the channel compensator 2330 outputs two bit streams for 
SHCCH data. A parallel -to-serial converter 2311 converts the two bit streams for 
HS-DSCH data into one bit stream. A parallel -to-serial converter 2331 converts 
the two bit streams for SHCCH data into one bit stream, finally generating 
control information 2332 for the HS-DSCH. A parallel-to-serial converter 2320 
converts the two bit streams for DL DPCH data into one bit stream. The output 
bit stream of the parallel-to-serial convener 2320 is demultiplexed into a TFC 
2322, an TFC3 2323, and an HS-DSCH indicator 2324 by a demultiplexer 2321. 
Further, the demultiplexer 2321 outputs a downlink data signal through 
demultiplexing, and the downlink data signal is channel-decoded by a 
demodulator 2333, a deinterleaver 2334, and a decoder 2335, generating user 
data 2336. 

The parallel -to-serial converter 2311 outputs a data signal received over 
the HS-DSCH, and the data signal is channel-decoded by a demodulator 2312, a 
deinterleaver 2313, and a decoder 2314, and then applied to a MAC-hs PDU 
analyzer 2325. The MAC-hs PDU analyzer 2325 performs a reverse operation of 
Ibe MAC-hs PDU generator 2223 described in conjunction with FIG. 22. That is, 
the MAC-hs PDU analyzer 2325 becomes a device for extracting high-speed 
packet data 2315 and an HS-DPOCH power offset value 2326 from the output 
data of the decoder 2314. The power offset value 2326 is information extracted 
from the MAC-hs control payload described in conjunction with FIG. 19. AUE 
can transmit HS-DPCCH by applying the extracted power offset value to the 
structure described in conjunction with FIG 19. That is, the controller 1622 
illustrated in FIG. 16 controls a channel gain depending on the power offset value 
2326. 

FIGs. 24 and 25 illustrate control flows performed by a Node B and a UE, 
respectively, to handle an uplink power offset value according to the second 
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embodiment of the present invention. 

Specifically, FIG. 24 illustrates a control flow for determining by a:Node 
B an uplink power offset value and informing a UE of the uplink power offset 
value. Referring to FIG 24, beginning at step 2401 , a Node B measures an SIR of 
a received HS-DPCCH in step 2402. The Node B compares in step 2403 the 
measured SIR with a target SIR, and determines power offset bits for HS- 
DPCCH in the manner described in conjunction with FIGL 17 and Table 3, based 
on the comparison result. In step 2404, the Node B generates a MAC-hs control 
message for transmitting the power offset bits. An example of the MAC-hs 
control message is illustrated in FIG. 20. The Node B generates MAC-hs PDU by 
combining packet data provided from an upper layer with the MAC-hs control 
message. An example of tbe MAC-hs PDU is illustrated in FIGs. 18 and 19. 
Thereafter, in step 2405, the Node B performs encoding and interleaving on the 
MAC-hs PDU, transmits the interleaved MAC-hs PDU to a UE over H3-D3CK, 
and then ends the entire operation in step 2406. 

FIG 25 illustrates a control flow for processing an uplink power offset 
value by a UE. Referring to FIG 25, beginning at step 2501, a UE receives an 
HS-DSCH transmitted by a Node B in step 2502. Thereafter, in step 2503, the 
UE extracts a power offset value from MAC-hs FDU received over the HS- 
DSCH. in sicp 2504, ihe UE controls transmission power of HS-DPCCH based 
on the extracted power offset value, and transmits the HS-DPCCH at the 
controlled transmission power. In step 2505, the UE ends an entire operation of 
determining transmission power for an HS-DPCCH. 

As described above, the present invention enables direct exchange of 
control information such as uplinfc transmission power assigned to a UE, between 
a Node B and a UE in an HSDPA mobile communication system. By enabling 
the direct exchange of control information between tbe Node B and the UE, it is 
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possible to decrease signal delay between the Node B and the UE and reduce lub 
transmission resources, contributing to an improvement in system performance. 
Furthermore, it is possible to flexibly control uplink transmission power when 
transmitting a power offset over a MAC-hs PDU. 

While the invention has been shown and described with reference lo a 
certain preferred embodiment thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended 
claims. 

4 Brief Description of Drawings 

FIG. 1 illustrates a conventional downlink channel structure of an 
HSDPA nriohile communication system; 

FIG. 2 illustrates a structure of the downlink dedicated physical channel 
illustrated in FIG. 1; 

FIG. 3 illustrates a structure of conventional uplink dedicated physical 
channels in an HSDPA mobile communication system; 

FIG. 4 is a diagram for explaining a situation where a UE in a handover 
state requires an uplink power offset; 

FIGs. 5A to 5D illustrate examples of setting transmission power of 
uplink channels in an HSDPAmobilc communication system; 

FIGs. 6A and 6B illustrate examples of setting different transmission 
power for an ACK and a NACK transmitted over an HS-DPCCH in an HSDPA 
mobile communication system; 

FIG 7 illustrates signaling between an RNC and a UE, for transmitting 
an uplink power offset to the UE according to a first embodiment of the present 
invention; 

FIGs. 8A to HC illustrate examples of detennining by a Node B a 
decision threshold line for determining an ACK/NACK transmitted over an HS- 
DPCCH in an HSDPAmobilc communication system; 

FIG 9 illustrates signaling between an RNC and a Node B, for 
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transmitting an uplink power offset to the Node B according to the first 
embodiment of the present invention; 

FIG. 10 illustrates an example of a control frame for traasmitting a power 
offset value from an SNRC to a Node B using a frame protocol according to the 
first embodiment of the present invention; 

FIG, 11 illustrates an example of a data frame for transmitting a power 
offset from an SRNC to a Node B, using a frame protocol according io the first 
embodiment of the present invention; 

FIG. 12 illustrates a control flow performed by a UE according to the 
first embodiment of the present invention; 

FIG. 13 illustrates a control flow performed by an SRNC according to the 
first embodiment of the present invention; 

FIG. 14 illustrates a control flow performed by a Node B according to the 
first embodiment of the present invention; 

Fia 15 illustrates a structure of a Node B transmitter according to the 
first embodiment of the present invention; 

FIGl 16 illustrates a structure of a UE transceiver according to the first 
embodiment of the present invention; 

FIG. 17 illustrates a general concept for performing power control at an 
upper layer according to a second embodiment of the present invention; 

FIG. 18 illustrates a structure of a MAC-bs PDU according to the second 
embodiment of the present invention; 

FIG 19 illustrates another structure of a MAC-hs PDU according to the 
second embodiment of the present invention; 

FIG 20 illustrates a structure of a MAC-hs control payload according to 
the second embodiment of the present invention; 

FIG. 21 illustrates structure of a Node B receiver according to the second 
embodiment of the present invention; 

FIG 22 illustrates a structure of a Node B transmitter according to the 
second embodiment of the present invention; 

FIG 23 illustrates a structure of a UE receiver according to the second 
embodiment of the present invention; 

FIG 24 illustrates a control flow performed by a Node B according to the 
second embodiment of the present invention; and 

FIG 25 illustrates a control flow performed by a UE according to the 
second embodiment of the present invention. 
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1 Abstract 

A radio network controller (RNC) transmits a power offset for 
controlling transmission power of an uplink high speed dedicated physical 
control channel (HS-DPCCH) when a user equipment (UE) enters a handover 
region, in a mobile communication system including the RNC, a Node B 
connected to the RNC, and the UE located in one of at least two cell areas 
occupied by the Node B. The Node B transmits data to the UE over a high speed 
downlink shared channel (HS-DSCH) and the UE transmits information 
indicating reception of the data to the Node B over the uplink HS-DPCCH. The 
RNC informs the UE of a power offset for determining a transmission power 
increment of the uplink HS-DPCCH, if it is determined that the UE is located in 
the handover region. The RNC informs in e Node 5 of ihe power onset so thai the 
Node B can determine a threshold value for determining information indicating 
reception of the data, depending on the power offset 
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